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(54) DATA TRANSMITTING/RECEIVING SYSTEM FOR HAND TYPE ELECTRONIC TIMEPIECE 

(57)Abstract: 

PURPOSE: To provide a data transmitting/receiving 
system for hand type electronic timepiece. 
CONSTITUTION: Output signals from a step signal - 
generating circuit 25 and a drive signal generating circuit 
13 are fed to a converter coil 15a while being switched 
by a switching circuit 26. Under communication function 
mode, a timing signal is fed from the step signal 
generating circuit to the converter coil 15a in order to 
perform bilateral communication. A 1Hz signal is stored 
at the time of designating the mode and the time is 
reset automatically at the end of mode. 
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CLAIMS 



[Claim(s)] 

[Claim l] In the data receiving system of the electronic clock which consists of the data 
source which generates a data signal, and an electronic clock which makes the coil for 
converters for an indicator drive serve a double purpose, and receives the data signal 
from the aforementioned data source A watch error signal generation means to generate 
a timing signal in the aforementioned electronic clock, and the driving- signal 
generating circuit which generates an indicator driving pulse, The electronic switch for 
changing a converter drive circuit, and the aforementioned timing signal generating 
means and the aforementioned driving- signal generating circuit to the aforementioned 
converter drive circuit, and connecting, Have a terminal for a functional setup for 
controlling this electronic switch, and while controlling the aforementioned electronic 
switch by the aforementioned terminal for a functional setup and having set up function 
mode with it, the coil for the aforementioned converters is made to serve a -double 
purpose. And the data transceiver system of the indicator formula electronic clock 
characterized by performing transceiver operation by making the aforementioned 
timing signal into a synchronizing signal. 

[Claim 2] The data transceiver system of the indicator formula electronic clock 
according to claim 1 characterized by preparing the time return circuit which 
memorizes the indicator driving pulse generated while the aforementioned electronic 
switch has set up function mode, and the aforementioned electronic switch making 
rapid-traverse correction for an indicator according to the information on the 
aforementioned time return circuit at the time of a time mode return. 
[Claim 3] The aforementioned time return circuit is the data transceiver system of the 
indicator formula electronic clock according to claim 2 which a timer means to set up 
function mode is established, and the aforementioned time return circuit operates by 
the terminate signal of this timer means of operation, and makes rapid -traverse 



correction for an indicator. 

[Claim 4] The oscillator circuit and a watch error adjustment means to adjust the 
frequency of the output signal of this oscillator circuit which are characterized by 
providing the following, A watch error adjustment data- storage means to memorize the 
watch error adjustment data of this watch error adjustment means, The driving- signal 
generating circuit which generates an indicator driving pulse, and a converter drive 
circuit, The indicator formula electronic clock equipped with the coil for converters 
driven by the output signal of this converter drive circuit, Detect a signal and watch 
error measurement is performed, the criteria which have the periodicity generated from 
the coil for converters of this indicator formula electronic clock - electromagnetism - 
the measurement result - the watch error adjustment data of an indicator formula 
electronic clock - creating - the watch error adjustment data - adjustment -- 
electromagnetism -- the watch error regulating system constituted by the watch error 
adjusting device which makes a signal and is outputted to the aforementioned indicator 
formula electronic clock The aforementioned indicator formula electronic clock is a 
watch error signal generating circuit which generates the pulse for watch error 
measurement. The electronic switch for changing this watch error signal generating 
circuit and the aforementioned driving -signal generating circuit to the aforementioned 
converter drive circuit, and connecting. The watch error measurement specification 
terminal for controlling this electronic switch. 

[Detailed Description of the Invention] ■ , 

[0001] 

[Industrial Application] this invention relates to the data transceiver system of an 

indicator formula electronic clock, 

[0002] 

[Description of the Prior Art] Although there is a watch error adjustment function as an 
example of the setting up function in an electronic clock conventionally, this watch error 
adjustment method has the thing in use which measures the period of the watch error 
signal outputted from an electronic clock, supplies the amount of watch error 
adjustments in digital one using an input terminal from the exterior by making a 
difference with a criteria period into the amount of watch error adjustments, and 
consists of non-volatile memory etc. and which a note of is made and the circuit is made 
to memorize. Moreover, the indicator formula electronic clock which receives an 
allowed-time signal from external allowed-time signal generation equipment as an 
example of a data receiving system which makes the coil for converters for an indicator 
drive serve a double purpose in an indicator formula electronic clock, and receives a 



signal, and performs watch error adjustment is proposed. (For example, JP,58-7190,B) 
In order that this clock may receive the allowed-time signal in a cycle of [ from the 
outside ] 1 second, it waits to set up a receiving state by operation of external actuator 
material, such as RYUZU, to change a frequency divider into a reset state 
simultaneously, and to input an allowed-time signal. If the allowed-time signal of the 
1st shot is inputted, reset of a frequency divider will be canceled and a frequency 
deviation measuring circuit will start a count. And if the allowed-time signal of the 2nd 
shot is inputted after 1 second, while stopping a count, a frequency deviation store 
circuit is made to memorize the frequency deviation which the aforementioned 
frequency deviation measuring circuit counted, and automatic watch error adjustment 
is ended. And reset is applied again, reset is automatically canceled after fixed time, 
and normal operation is started, namely, the allowed-time signal in a cycle of [ which is 
supplied from the outside in the above-mentioned operation / exact ] 1 second an 
internal counter - counting — carrying out - the enumerated data — as the period of 1 
future second - a time check it is the one-sided receiving method which operates, and 
the coil for converters is used for reception of the allowed-time signal 
[0003] 

[Problem(s) to be Solved by the Invention] The above-mentioned method can perform 
watch error adjustment also in a completion clock, and is a very convenient method. 
However, while this watch error adjustment method, on the other hand, sends the 
allowed-time signal of for example, a 1- second interval into a target from external 
allowed-time signal generation equipment regardless of the watch error of an indicator 
formula electronic clock, and counting of it is carried out, it memorizes the enumerated 
data with the frequency of the oscillator circuit which builds in the 1- second interval 
signal received in the indicator formula electronic clock side and it is henceforth said for 
1 second by the enumerated data that it creates a signal, it is a write-in method of the 
tropism. However, by the above-mentioned method, since many memorandum *■* 
corresponding to the enumerated data for 1 second are needed as a watch error 
adjustment data storage means, in the wrist watch for which the low consumed electric 
current is needed, it is not adopted by small. The method which performs a good 
variations periphery or changes the capacity of an oscillator circuit by time sharing 
using memory space few as a watch error adjustment means adopted with the present 
electronic wrist watch is adopted. Moreover, in order to set up a receiving state by 
operation of external actuator material, such as RYUZU, in order to receive an 
allowed-time signal, and to change a frequency divider into a reset state simultaneously, 
operation as a clock will be in a idle state. Therefore, after performing watch error 



adjustment, it is necessary to carry out time doubling again. The purpose of this 
invention offers the data transceiver system of the indicator formula electronic clock 
which performs two-way communication by making the timing signal from an electronic 
clock into a synchronizing signal. And the indicator driving pulse generated in the state 
of reception is memorized, and the data transceiver system of the indicator formula 
electronic clock which made rapid-traverse correction and made time correction 
unnecessary after the reception end is offered. The data transceiver system which can 
be adapted for the watch error adjustment means using the further above-mentioned 
few capacity memory is offered. 
[0004] . 

[Means for Solving the Problem] In order to make the above-mentioned purpose attain, 
this invention is considered as the following composition. In the data transceiver system 
of the electronic clock which consists of the data source which generates a data signal, 
and an electronic clock which makes the coil for converters for an indicator drive serve a 
double purpose, and receives the data signal from the aforementioned data source A 
timing signal generating means to generate a timing signal in the aforementioned 
electronic clock, The driving- signal generating circuit which generates an indicator 
driving pulse, and a converter drive circuit, The electronic switch for changing the 
aforementioned timing signal generating means and the aforementioned driving- signal 
generating circuit to the aforementioned converter drive circuit, and connecting, It is 
characterized by having a terminal for a functional setup for controlling this electronic 
switch, making the coil for converters serve a double purpose, while controlling the 
aforementioned electronic switch by the aforementioned terminal for a functional setup 
and having set up function mode with it, and performing transceiver operation by 
making the aforementioned timing signal into a synchronizing signal. 
[0005] Furthermore, the time return circuit which memorizes the indicator driving 
pulse generated while the aforementioned electronic switch has set up function mode is 
prepared, and it is characterized by the aforementioned electronic switch making 
rapid-traverse correction for an indicator according to the information on the 
aforementioned time return circuit at the time of a time mode return. 
[0006] Furthermore, it is characterized by establishing a timer means to set up function 
mode, for the aforementioned time return circuit operating by the terminate signal of 
this timer means of operation, and the aforementioned time return circuit making 
rapid-traverse correction for an indicator. 

[0007] Furthermore, an oscillator circuit and a watch error adjustment means to adjust 
the frequency of the output signal of this oscillator circuit, A watch error adjustment 



data-storage means to memorize the watch error adjustment data of this watch error 
adjustment means, The driving- signal generating circuit which generates an indicator 
driving pulse, arid a converter drive circuit, The indicator formula electronic clock 
equipped with the coil for converters driven by the output signal of this converter drive 
circuit, Detect a signal and watch error measurement is performed, the criteria which 
have the periodicity generated from the coil for converters of this indicator formula 
electronic clock - electromagnetism - It is the watch error regulating system 
constituted by the watch error adjusting device which makes a signal and is outputted 
to the aforementioned indicator formula electronic clock, the measurement result - the 
watch error adjustment data of an indicator formula electronic clock creating - the 
watch error adjustment data — adjustment ** electromagnetism The watch error 
signal generating circuit in which the aforementioned indicator formula electronic clock 
generates the pulse for watch error measurement, Having had the watch error 
measurement specification terminal for controlling the electronic switch and this 
electronic switch for changing this watch error signal generating circuit and the 
aforementioned driving- signal generating circuit to the aforementioned converter drive 
circuit, and connecting is characterized by things. 
[0008] 

[Example] The example which was adapted for the watch error adjustment function in 
the transceiver system of this invention with the drawing below is explained. Drawing 1 
is the block diagram of the watch error regulating system of the indicator formula 
electronic clock equipped with the watch error adjustment- function which shows the 
first example in this invention. 1 is the indicator formula electronic clock equipped with 
the correction switch RS which is interlocked with RYUZU 24 for stopping coil 15a for 
converters for driving an indicator, and an indicator drive, and correcting time, and 
operates. 2 is a watch error adjusting device and is equipped with the coil 31 for 
transmission and reception. The aforementioned coil 31 for transmission and reception 
transmits and receives between the aforementioned coil 15a for converters, the criteria 
which the aforementioned watch error adjusting device 2 generates from coil 15for 
converters a at the time of time correction of the aforementioned indicator formula 
electronic clock 1 - electromagnetism - a signal S40 -- the aforementioned coil 31 for 
transmission and reception receiving - watch error measurement -• carrying out - 
the measurement result •■ the watch error adjustment data of an indicator formula 
electronic clock 1 - creating - the aforementioned criteria - electromagnetism - a 
signal S40 - synchronizing — the aforementioned watch error adjustment data 
adjustment electromagnetism - it considers as a signal 41 and it transmits 



[0009] Drawing 2 is the circuit block diagram of the indicator formula electronic clock 1 
in this invention. 11 is an oscillator circuit which makes a quartz resonator a reference 
signal, and 12 is a frequency divider which outputs 1Hz signal and the dividing signal 
Si for creating an indicator driving pulse by considering the oscillation signal from an 
oscillator circuit 11 as an input. 13 is a driving- signal generating circuit and outputs the 
pulse PM for an indicator drive to the converter drive circuit 14 as a signal which 
considers 1Hz signal from a frequency divider 12 as an input, and drives a motor. 15a 
has the function as a coil for transmission and reception to be the coil for converters 
with which the converter 15 for driving the indicator driving gear 23 was equipped, and 
to perform transmission and reception with the aforementioned watch error adjusting 
device 2. 24 is RYUZU for correcting the time of the indicator driving gear 23, and is in 
zero step of position in a normal state. By lengthening one step of RYUZU 24, Switch RS 
is a correction switch which interlocks and operates, has a function as a watch error 
measurement specification terminal, and forbids the pulse PM output for an indicator 
drive from the driving- signal generating circuit 13. 25 is a watch error signal generating 
circuit, considers 1Hz signal from a frequency divider 12 as an input, and outputs the 
pulse PH for watch error measurement of the pulse width which is the grade which is a 
period of 1 second and a stepping motor does not drive to the converter drive circuit 14. 
[0010] 26 is an electronic switch which considers the pulse PM for an indicator drive, 
and the pulse PH for watch error measurement as an input, chooses the pulse PM for an 
indicator drive in a normal state, chooses the pulse PH for watch error measurement in 
the state of the correction which lengthened one step of RYUZU 24, and is outputted to 
the converter drive circuit 14. The pulse PH for watch error measurement outputted 
from the watch error signal generating circuit 25 in this example serves as a timing 
signal transmitted to the aforementioned watch error adjusting device 2, therefore the 
watch error signal generating circuit 25. has a function as a timing signal generating 
circuit, if, as for the aforementioned coil 15a for converters, the pulse PH for watch error 
measurement is supplied - criteria - electromagnetism - a signal S40 is generated 16 
is a control signal generating circuit, inputs the aforementioned dividing signal Si, and 
outputs many control signals of the ready rfor-receiving ability signal S2 grade which 
changes the aforementioned converter drive circuit 14 into a receiving state, the 
detection enabling signal S3 which 17 is a detection permission circuit and is outputted 
from the aforementioned control signal generating circuit 16 - adjustment - 
electromagnetism - passage of the input signal S12 from coil 15for converters a which 
received the signal S41 is forbidden or permitted 18 is a watch error adjustment 
signal-detection circuit, and changes into watch error adjustment signal S4 the input 



signal S12 which passed through the aforementioned detection permission circuit 17. 19 
is a shift register, memorizes watch error adjustment signal S4 from the watch error 
adjustment signal- detection circuit 18 with the data shift signal S5 outputted from the 
aforementioned control signal generating circuit 16, and outputs a data signal Dl and a 
data signal D2. ^ 

[OOll] It judges whether the data signal Dl of 20 memorized with the aforementioned 
shift register 19 by the data judging signal S6 which is a rewriting judging circuit and is 
outputted from the aforementioned control signal generating circuit 16 is effective, and 
if right, the data rewriting enabling signal S7 will be outputted to the aforementioned 
control signal generating circuit 16. 21 is a booster circuit, the elimination signal S8 and 
write-in signal S9 which are outputted from the aforementioned control signal 
generating circuit 16 perform pressure*up operation, and only fixed time outputs the 
pressure-up signal SlO. 22 is the amount store circuit of watch error adjustments which 
consists of non-volatile memory etc., and when the data signal D2 from the 
aforementioned shift register 19 and the pressure-up signal SlO from a booster circuit 
21 are considered as an input and elimination of data and writing are performed by the 
elimination signal S8 and write-in signal S9 which are outputted from the 
aforementioned control signal generating circuit 16, it supplies the watch error data D3 
to the aforementioned frequency divider 12. 

[0012] the watch error adjusting device [ in / this example / a view 3 is a circuit block 
diagram of the watch error adjusting device 2 in this invention, and ] 2 - the criteria 
from the aforementioned indicator formula electronic clock 1 -- electromagnetism -- the 
watch error adjustment data which receive a signal S40 as a watch error detecting 
signal, perform watch error measurement based on this, and follow the result - 
adjustment - electromagnetism - it is the watch error adjusting device transmitted as 
a signal 41 31 is the aforementioned coil for transmission and reception, the change 
signal S21 from the transceiver control circuit 39 which 32 is a transceiver electronic 
switch and is mentioned later the criteria from aforementioned coil 15for converters a 
- electromagnetism - receiving a signal S40 **** *• coil 15a for converters *- adjustment 
-- electromagnetism -- change control of transmitting a signal 41 is carried out 33 - a 
gate circuit -- it is -- the aforementioned criteria electromagnetism - passage of a 
signal S40 is forbidden or permitted 34 is a watch error signal- detection circuit, and 
consists of filter circuit 34a and amplify ing-circuit 34b - having - - the criteria from the 
aforementioned gate circuit 33 electromagnetism - a signal S40 is inputted and it 
detects as a watch error detection pulse PT 35 is a period-measurement circuit, 
considers the aforementioned watch error detection pulse PT as an input, measures the 



interval of two or more watch error detection pulses PT with the reference signal S13 
from the reference signal generating circuit 36, and outputs measurement data D4. 
[0013] at the same time it outputs the system clear signal S22 which 37 is a 
measurement start store circuit and initializes the watch error adjusting device 2 by 
operation of a switch 38 - the receiving enabling signal S23 - outputting - the 
aforementioned gate circuit 33 - the criteria from aforementioned coil 15for converters 
a - electromagnetism •* it is controlling to permit passage of a signal S40 39 is a 
transceiver control circuit and outputs many control signals of the change signal S21 
grade which considers the aforementioned watch error detection pulse PT as an input, 
and makes the aforementioned transceiver electronic switch 32 a send state. 47 is the 
1st data-storage circuit, it considers measurement data D4 from the aforementioned 
period-measurement circuit 35 as an input, memorizes the aforementioned 
measurement data D4 with the periodic latch signal S31 outputted whenever the 
aforementioned transceiver control circuit 39 inputs the aforementioned watch error 
detection pulse PT, and outputs the periodic stored data D8. 48 is the 2nd data* storage 
circuit, newly memorizes the aforementioned periodic stored data D8 with the NG 
signal S34 outputted from the comparison-test circuit 49 which considers the periodic 
stored data D8 from the aforementioned 1st data-storage circuit 47 as an input, and 
mentions it later, and outputs it as periodic criteria data D9. the value which 49 is a 
comparison-test circuit, considered the aforementioned periodic stored data D8 and the 
aforementioned periodic criteria data D9 as an input, and carried out the comparison 
test of the aforementioned periodic stored data D8 and the" aforementioned periodic 
criteria data D9 with the comparison signal S32 outputted from the aforementioned 
transceiver control circuit 39, outputted an O.K. signal S33 to the aforementioned 
transceiver control circuit 39, and compared it when the value which compared was 
specification within the limits - specification -- if out of range, an NG signal S 34 will 
output to the 

[0014] 41 is the amount arithmetic circuit of watch error adjustments, and the operation 
of the amount of watch error adjustments is started by the operation instruction signal 
S24 which inputs the aforementioned periodic stored data D8, and is outputted from the 
aforementioned transceiver control circuit 39. After an operation is completed, while 
outputting the amount data D5 of adjustments, the operation terminate signal S25 is 
outputted to the aforementioned transceiver control circuit 39. 42 is a transmit data 
creation circuit, inputs the amount data D5 of adjustments from the aforementioned 
amount arithmetic circuit 41 of watch error adjustments, and changes them into the 
data signal D6 of binary code form. 43 is a rewriting command creation circuit and 



creates the data signal D7 of the meaning of transmitting a data signal D6 after this, to 
the indicator formula electronic clock 1. 45 is a display circuit, considers the amount 
data D5 of adjustments from the aforementioned amount arithmetic circuit 41 of watch 
error adjustments as an input, and consists of a conversion circuit changed into ppm or 
sunlight to a reference value, and a drive circuit which drives the display 46 equipped 
with LCD etc. It is a number-of-times counting circuit of NG, 50 inputs the NG signal 
S34 outputted from the aforementioned comparison-test circuit 49, and if it counts and 
becomes more than the number of times with a fixed count (for example, 5 times), it will 
output a reset signal S35. This reset signal S35 clears and initializes the 
aforementioned measurement start store circuit 37 and a display circuit 45. 
[0015] 44 is a data sending t circuit and outputs the sending signal S28 which 
serial-data-ized the aforementioned data signal D7 and the data signal D6 by the clock 
signal S27 which is latched with the latch signal S26 which considers the 
aforementioned data signal D6 and a data signal D7 as an input, and is outputted from 
the aforementioned transceiver control circuit 39, and is outputted from the clock 
generation circuit 40 mentioned later, this sending signal S28 - the aforementioned coil 
31 for transmission and reception -- adjustment -■ electromagnetism - it is transmitted 
to the aforementioned indicator formula electronic clock 1 as a signal S41 40 is a clock 
generation circuit and outputs the clock signal S27 which drives the aforementioned 
data sending circuit 44 by the seizure signal S29 outputted from the aforementioned 
transceiver control circuit 39. moreover - at the same time the transmitting terminate 
signal S30 outputted from the aforementioned transceiver control circuit 39 resets the 
aforementioned measurement start store circuit 37 and it initializes the watch error 
adjusting device 2 — the aforementioned gate circuit 33 - the criteria from 
aforementioned coil 15for converters a - electromagnetism - passage of a signal S40 is 
forbidden 

[0016] Next, operation of the watch error regulating system of the indicator formula 
electronic clock 1 equipped with the watch error adjustment function in the 
above-mentioned composition is explained according to the timing diagram of drawing 
4 . The normal operation of the aforementioned indicator formula electronic clock 1 has 
RYUZU 24 in zero step of position, and the aforementioned change circuit 26 chooses 
and outputs motor driving pulse PM, By outputting the converter driving signal Sll 
and supplying coil 15a for converters, converter coil 15a drives the indicator driving 
gear 23, and the converter drive circuit 14 which inputs this motor driving pulse PM 
performs a time stamp by movement for 1 second. In the state of correction, 1 stage 
length of RYUZU 24 is carried out, the correction switch RS with which RYUZU 24 is 



interlocked with and it operates will be in ON state, and a correcting signal S14 will be 
outputted. Forbidding the pulse PM output for an indicator drive from the 
aforementioned driving- signal generating circuit 13 by this correcting signal S14, the 
aforementioned change circuit 26 chooses and outputs the pulse PH for watch error 
measurement simultaneously, supplying this pulse PH for watch error measurement to 
coil 15a for converters ■ coil 15a for converters ■- criteria - electromagnetism - a signal 
S40 occurs the aforementioned control signal generating circuit 16 inputting the 
dividing signal Si from the back frequency divider 12 with which the pulse PH for 
watch error measurement was outputted, and outputting the ready-forreceiving ability 
signal S2 - the adjustment from the watch error adjusting device 2 - electromagnetism 
the converter drive circuit 14 is changed to a receiving state so that a signal S41 can 
be received by coil 15a for converters Simultaneously, the aforementioned control signal 
generating circuit 16 outputs the detection enabling signal S3, and permits passage of 
an input signal S12 to the detection permission circuit 17. this -- the indicator formula 
electronic clock 1 -- the first pulse PH for watch error measurement - criteria - 
electromagnetism - after outputting as a signal S40, only the time of the 
ready for receiving ability signal S2 is held in the ready-forreceiving ability state 
before the following pulse PH output for watch error measurement 
[0017] on the other hand - the watch error adjusting device 2 - the criteria of the 
aforementioned indicator formula electronic clock 1 - electromagnetism in order to 
receive a signal S40, it initializes by operation of a switch 38 first The aforementioned 
measurement start store circuit 37 outputs the system clear signal S22 and the 
receiving enabling signal S23 by operation of this switch 38. with the system clear 
signal S22, the transceiver electronic switch 32 changes the receive mode - having 
the criteria from the aforementioned indicator formula electronic clock 1 - 
electromagnetism - it changes into the receiving state where a signal S40 is receivable 
Simultaneously, the aforementioned rewriting command creation circuit 43 creates and 
outputs a data signal D7 with the system clear signal S22. The aforementioned 
period-measurement circuit 35, the aforementioned 2nd data-storage circuit 48, and the 
number-of- times counting circuit 50 of NG are cleared simultaneously, further - the 
receiving enabling signal S23 from the aforementioned measurement start store circuit 
37 -- a gate circuit 33 - controlling the criteria from the aforementioned coil 31 for 
transmission and reception - electromagnetism -- passage of a signal S40 is permitted 
this state the criteria of the aforementioned indicator formula electronic clock 1 — 
electromagnetism -- if a signal S40 is received, an input signal will pass a gate circuit 33 
and will input it into the watch error signal- detection circuit 34 -■ having - this watch 



error signal-detection circuit 34 - the first criteria electromagnetism the watch 
error detection pulse PT which is a signal S40 is detected (Timing of the drawing 4 
timing diagram tl) 

[0018] The period-measurement circuit 35 ends the count of the reference signal S13 
from the reference signal generating circuit 36 counted by tl until now the time of the 
first watch error detection pulse PT 1 being inputted, outputs it as measurement data 
D4 (the first value is not right), and starts a count again. Simultaneously, the 
aforementioned transceiver control circuit 39 will output the periodic latch signal S31, if 
the watch error detection pulse PT 1 is inputted. With this periodic latch signal S31, the 
aforementioned 1st data; storage circuit 47 memorizes the measurement data D4 at the 
time of the aforementioned period-measurement circuit 35 ending a count, and outputs 
the periodic stored data D8. Next, the aforementioned transceiver control circuit 39 
outputs the comparison signal S32. With this comparison signal S32, the 
aforementioned comparison* test circuit 49 compares the aforementioned periodic stored 
data D8 with the aforementioned periodic criteria data D9 (the first value is 0) 
outputted from the 2nd data-storage circuit 48, and the NG signal S34 is outputted. The 
2nd data-storage circuit 48 memorizes the aforementioned periodic stored data D8 as 
new periodic criteria data D9 with this NG signal S34. . Simultaneously, the 
aforementioned number-of-times counting circuit 50 of NG counts the NG signal S34 
outputted from the aforementioned comparison-test circuit 49, and the number of times 
of a count is set to 1. 

[0019] next, the criteria of the indicator formula electronic clock 1 to a degree - 
electromagnetism - a signal S40 outputs -- haying these criteria - electromagnetism 
-- the 2nd watch error detection pulse PT 2 outputs from the aforementioned watch 
error signal-detection circuit 34 by receiving a signal S40 with the aforementioned coil 
31 for transmission and reception - having (timing of the drawing 4 timing diagram t2) 
-- The period-measurement circuit 35 ends the count of the reference signal S13 counted 
from tl the time of the first watch error detection pulse PT 1 being inputted, outputs it 
as measurement data D4 (period Tl of the drawing 4 timing diagrams tl and t2), and 
starts a count again. Simultaneously, the aforementioned transceiver control circuit 39 
will output the periodic latch signal S31, if the watch error detection pulse PT 2 is 
inputted. With this periodic latch signal S31, the aforementioned 1st data-storage 
circuit 47 memorizes the measurement data D4 (Tl) at the time of the aforementioned 
period-measurement circuit 35 ending a count, and outputs the periodic stored data D8 
(Tl). Next, the aforementioned transceiver control circuit 39 compares the 
aforementioned periodic criteria data D9 to which the comparison signal S32 is 



outputted and the aforementioned comparison test circuit 49 is outputted by this 
comparison signal S32 from the aforementioned periodic stored data D8 and the 2nd 
data-storage circuit 48, and outputs the NG signal S34. With this NG signal S34, the 
2nd data-storage circuit 48 memorizes the aforementioned periodic stored data D8 as 
new periodic criteria data D9 (Tl), simultaneously, the aforementioned numberof- times 
counting circuit 50 of NG counts the.NG signal S34 outputted from the aforementioned 
comparison- test circuit 49, and the number of times of a count is set to 2. 
[0020] further - the criteria from the indicator formula electronic clock 1 - 
electromagnetism - a signal S40 outputs having these criteria - electromagnetism 
-- the 3rd watch error detection pulse PT 3 outputs from the aforementioned watch error 
signal- detection circuit 34 by receiving a signal S40 with the aforementioned coil 31 for 
transmission and reception - having (timing of the drawing 4 timing diagram t3) - The 
period-measurement circuit 35 ends the count of the reference signal S13 counted from 
t2 the time of the watch error detection pulse PT 2 being inputted, outputs it as 
measurement data D4 (period T2 of the drawing 4 timing diagrams t2 and t3), and 
starts a count again. Simultaneously, the aforementioned transceiver control circuit 39 
will output the periodic latch signal S31, if the watch error detection pulse PT 3 is 
inputted. With this periodic latch signal S31, the aforementioned 1st data-storage 
circuit 47 memorizes the measurement data D4 (T2) at the time of the aforementioned 
period-measurement circuit 35 ending a count, and outputs the periodic stored data D8 
(T2). Next, since the value which compared and compared the aforementioned periodic 
criteria data D9 (Tl) to which the aforementioned transceiver control circuit 39 outputs 
the comparison signal S32, and the aforementioned comparison-test circuit 49 is 
outputted by this comparison signal S32 from the aforementioned periodic stored data 
D8 (T2) and the 2nd data storage circuit 48 is specification within the limits, the O.K. 
signarS33 is outputted to the aforementioned transceiver control circuit 39, and the 
aforementioned transceiver control circuit 39 outputs the operation-instruction signal 
S24. 

[0021] If this operation instruction signal S24 is outputted to the amount arithmetic 
circuit 41 of watch error adjustments,, the amount arithmetic circuit 41 of watch error 
adjustments will start the operation of the amount of watch error adjustments from the 
^ aforementioned periodic stored data D8 (T2), and after an operation is completed, while 
outputting the amount data D5 of adjustments which are the result of an operation, the 
operation terminate signal S25 is outputted to the aforementioned transceiver control 
circuit 39. The amount data D5 of adjustments outputted from the aforementioned 
amount arithmetic circuit 41 of watch error adjustments are changed into the data 



signal D6 of binary code form in the transmit data creation circuit 42. Moreover, the 
amount data D5 of adjustments are simultaneously changed into sunlight by the 
display circuit 45, and the value is displayed on display 46. If the aforementioned 
operation terminate signal S25 is outputted to the aforementioned transceiver control 
circuit 39, the transceiver control circuit 39 will output the latch signal S26, and will 
memorize the aforementioned data signal D7 and a data signal D6 to the data sending 
circuit 44. Moreover, the change signal S21 is outputted synchronizing with the 
aforementioned watch error detection pulse PT 3 ( drawing 4 timing diagram t4), and 
the transceiver electronic switch 32 is set as a send state. And by the clock signal S27 
from the clock generation circuit 40 which operates by the seizure signal S29 outputted 
to a degree from the transceiver control circuit 39, the data signal D7 and data signal 
D6 which are memorized by the data sending circuit 44 are outputted one by one as a 
sending signal S28. A sending signal S28 is transmitted to the aforementioned indicator 
formula electronic clock 1 as an adjustment signal S41 through the transceiver 
electronic switch 32 and the coil 31 for transmission and reception. If it finishes 
transmitting a sending signal S28 altogether, the transceiver control circuit 39 will 
output the transmitting terminate signal S30. 

[0022] The timing to which a series of aforementioned sending signals S28 are 
transmitted suits the state, i.e., the receiving state of the indicator formula electronic 
clock 1, where the control signal generating circuit 16 of the indicator formula electronic 
clock 1 is outputting the ready for receiving, ability signal S2 as shown in the change 
signal S21 of the timing diagram of drawing 4 , and the ready-for receiving ; ability 
signal S2 of the aforementioned indicator formula electronic clock 1. The transmitting 
terminate signal S30 from the aforementioned transceiver control circuit 39 is inputted 
into the aforementioned measurement start store circuit 37, and the receiving enabling 
signal S23 stops and it has the aforementioned gate circuit 33 closed by resetting this 
measurement start store circuit 37. One watch error adjustment operation is completed 
above, and it is resumed by pushing a switch 38 to perform watch error adjustment 
operation again. 

[0023] The adjustment MAG signal S41 transmitted from the aforementioned watch 
error adjusting device 2 on the other hand explains the operation below, although 
received by coil 15a for converters of the indicator formula electronic clock 1. The 
aforementioned indicator formula electronic clock 1 is the ready-for-receiving ability 
signal S2 which the control signal generating circuit 16 outputs, changes the converter 
drive circuit 14 to a receiving state, and receives the adjustment MAG signal S41 which 
consisted of a data signal D7 transmitted from the watch error adjusting device 2, and a 



data signal D6 as an input signal S12 by coil 15a for converters. The input signal S12 
which received is detected through the detection permission circuit 17 in the watch 
error adjustment signal -detection circuit 18, and is outputted as a watch error 
adjustment signal S4. After a shift register 19 memorizes one by one by the data shift 
signal S5 which the control signal generating circuit 16 outputs and all storage of the 
watch error adjustment signal S4 is completed, the detected watch error adjustment 
signal S4 makes the aforementioned data signal D7 a data signal Dl, is outputted to the 
aforementioned rewriting judging circuit 20, and outputs to the aforementioned watch 
error adjustment store circuit 22 by making the aforementioned data signal D6 into a 
data signal D2. The control signal generating circuit 16 will output the data judging 
signal S6 to the aforementioned rewriting judging circuit 20, if it finishes outputting the 
data shift signal S5, and it judges whether it is effective, and if the data signal Dl is. 
effective, as for this rewriting judging circuit 20, it will output the data rewriting 
enabling signal S7. However, when the judgment result in the aforementioned rewriting 
judging circuit 20 is invalid, the data rewriting enabling signal S7 is not outputted, and 
watch error adjustment is not performed. 

[0024] The control signal generating circuit 16 will output the elimination signal S8, if 
the data rewriting enabling signal S7 is inputted, it sets the amount store circuit 22 of 
watch error adjustments as elimination mode, operates a booster circuit S21 
simultaneously, and eliminates the data of the amount store circuit 22 of watch error 
adjustments with the pressure-up signal S10. Then, the control signal generating 
circuit 16 outputs the write-in signal S9, and watch error adjustment ends it by setting 
the amount store circuit 22 of watch error adjustments as write-in mode, operating a 
booster circuit 21 simultaneously, and writing the data signal D2 which is the amount 
data of adjustments in the amount store circuit 22 of watch error adjustments with the 
pressure up signal S10. 

[0025] Drawing 5 is the circuit block diagram of the indicator formula electronic clock 1 
of the second example in this invention, this example sets up the ready-for-receiving 
ability state which is made to usually stop the drive of an indicator from a movement 
state, and can carry out fixed time reception of the data signal from the data source. An 
automatic reset is usually carried out from the ready-for*receiving ability state after 
fixed time progress to a movement state, and time doubling is made unnecessary by 
forming the automatic reset circuit 53 which makes the rapid-traverse correction of the 
indicator which had stopped in the state of ready-for-receiving ability after an 
automatic reset, the same number is given to the same element as drawing 2 , and 
explanation is omitted. RS is a correction switch which is interlocked with 



aforementioned RYUZU 24 and operates, and has a function as a terminal for a 
functional setup. 52 is a frequency divider which outputs 1Hz signal, the rapid-traverse 
signal S53, and the dividing signal Si by considering the oscillation signal from an 
oscillator circuit 11 as an input. 51 is a mode store circuit, it inputs the one-shot signal 
S59 from the single-shot trigger circuit 50 which will operate if the aforementioned 
correction switch RS will be in ON state, carries out a change setup of the mode to the 
receive mode from the rapid-traverse mode which is a normal state, and outputs the 
receive mode signal S51. By inputting the receive mode signal S51, the control signal 
generating circuit 60 outputs the ready-forreceiving ability signal S2 and the detection 
enabling signal S3, and changes the indicator formula electronic clock 1 into a 
ready -for-receiving ability state. 

[0026] 53 is an automatic reset circuit, and while the receive mode signal S51 is 
outputted from the aforementioned mode store circuit 51, it counts and memorizes the 
aforementioned 1Hz signal for creating indicator driving pulse PM. And the 
aforementioned 1Hz signal will output the automatic reset signal S54 which switches 
the aforementioned mode store circuit 51 to the rapid-traverse mode of a normal state, if 
the number of times input of predetermined is carried out. If the rapid-traverse mode 
signal S52 is outputted by switching the aforementioned mode store circuit 51, the 
aforementioned automatic reset circuit 53 will be counted until it is in agreement with 
1Hz signal memorized by the rapid-traverse signal S53, and will output the pulse PF for 
a rapid-traverse drive simultaneously synchronizing with the rapid-traverse signal S53. 
54 is an OR circuit, inputs the aforementioned pulse PM for an indicator drive, and the 
pulse PF for a rapid-traverse drive, and outputs the indicator driving signal S60. 
[0027] Next, operation of the data transceiver system of the indicator formula electronic 
clock 1 equipped with the automatic reset circuit 53 which makes the rapid-traverse 
correction of the indicator in the above-mentioned composition is explained according to 
the timing diagram of drawing 6 . When the correction switch RS is in an OFF state, the 
converter drive circuit 14 inputs 1Hz signal from a frequency divider 52, and outputs 
the pulse for an indicator drive PM1. ( Drawing 6 timing diagram t5) If aforementioned 
RYUZU 24 is pulled to one step next and the correction switch RS turns on, the receive 
mode signal S51 will be outputted from the mode store circuit 51. ( Drawing 6 timing 
diagram t6) While the control signal generating circuit 60 outputs the 
readyfor-receiving ability signal S2 and the detection enabling signal S3 with this 
receive mode signal S5Land changing the indicator formula electronic clock 1 into a 
ready-for-receiving ability state, the automatic reset circuit 53 carries out the count 
start of the aforementioned 1Hz signal. The aforementioned automatic reset circuit 53 



will output the automatic reset signal S54, if predetermined 1Hz (here 4 times) signal of 
number of times is counted, and the mode store circuit 51 is switched to rapid-traverse 
mode by this automatic reset signal S54, and it outputs the rapid- traverse mode signal 
S52. ( Drawing 6 timing diagram t7) The automatic reset circuit 53 is counted until it is 
in agreement with the number of times (4 times) of 1Hz signal memorized by the 
aforementioned rapid-traverse signal S53 with the rapid-traverse mode signal S52, and 
it outputs the pulse PF for a rapid-traverse drive simultaneously synchronizing with 
the rapid-traverse signal S53. (Between t drawing 6 timing diagram t7-8) The pulse PF 
for a rapid-traverse drive passes OR circuit 54, serves as the indicator driving signal 
S60, and makes rapid-traverse correction. 

[0028] Drawing 7 is the concrete circuitry view of the automatic reset circuit 53 in 
drawing 5 , and is constituted as follows. The 1st gate circuit which 53a permits passage 
of 1Hz signal, and 53b are the 2nd gate circuit which permits passage of the 
rapid-traverse signal S53. 53d is 1Hz signal store circuit, counts 1Hz signal which 
passed the aforementioned 1st gate circuit 53a, and outputs 1Hz signal storage 
information S58. 53c considers 1Hz signal storage information S58 as an input, and is a 
timer circuit by which 1Hz signal will output the automatic reset signal S54 to the 
aforementioned mode store circuit 51 if the number -of- times input of predetermined is 
carried out. It is a rapid-traverse driving signal generating circuit, and 53f outputs the 
aforementioned PF for rapid-traverse driving pulses, whenever the rapid-traverse 
signal S52 which passed the aforementioned 2nd gate circuit 53b is inputted, it counts 
the rapid-traverse signal S52 simultaneously, and outputs the rapid-traverse 
information S57. 53e is a comparator circuit which inputs and compares 1Hz signal 
storage information S56 with the rapid-traverse information S57, if it is compared and 
is in agreement, it will output the coincidence signal S55, controls the aforementioned 
2nd gate circuit 53b, and forbids passage of the rapid-traverse signal S52. Inputting 53g 
of coincidence signals S55 from aforementioned comparator-circuit 53e, it is the clear 
signal generating circuit which outputs the clear signal S56 of an one shot, and the 
aforementioned clear signal S56 initializes 53d of 1Hz signal store circuits, and 53f of 
rapid-traverse driving- signal generating circuits, and ends rapid-traverse correction. 
[0029] Drawing 8 is the circuitry view of the converter drive circuit 14 in the indicator 
formula electronic clock 1 shown in drawing 2 of this invention. Tpl, Tp2, Tnl, and Tn2 
are the MOS transistors for a drive, and they are controlled by motor driving pulse PM 
outputted from the aforementioned driving-signal generating circuit 13. DI1 and DI2 
are diodes, carry out the clamp plastic surgery of the input signal which the 
aforementioned coil 15a for converters received, and output it to the aforementioned 



detection permission circuit 17. Next, operation of the converter drive circuit 14 which 
has the aboveymentioned composition is explained. Usually, when ON, or Tnl and Tp2 
are [ Tpl and Tn2 / OFF, Tpl, and Tn2 ] ON in the state of movement for OFF, Tnl, and 
Tp2, voltage is supplied in A points and B points of coil 15a for converters, and 
movement operation is performed. Moreover, in a normal state, Tpl and Tp2 are [ OFF, 
Tnl, and Tn2 ] ON, and Vss is impressed to A points of coil 15a for converters, and B 
points. If the ready for-receiving ability signal S2 is inputted from the aforementioned 
control signal generating circuit 16 in this state, since ON, Tn2, Tpl, and Tp2 are 
turned off [ them ] by Tnl, A points fell to GND (Vss potential) and coil 15a for 
converters will be floated by B points, coil 15a for converters becomes the function of a 
receiver coil, and can receive the sending signal S28 from the aforementioned 
transmitter-receiver 2. Clamp plastic surgery is carried out for diodes DIl and DI2, and 
the input signal generated in B points is sent to the aforementioned detection 
permission circuit 17. 

[0030] In addition, although switched to the rapid-traverse mode of a normal state from 
the receive mode with the automatic reset signal S54 in this invention, it is possible to 
also make the operation to the OFF state of the correction switch RS from ON state 
perform return operation. Moreover, it is clear by not being limited to this, although the 
pulse PH for watch error measurement is set to 1Hz, and making high frequency of the 
pulse PH for watch error measurement that watch error adjustment time is shortened. 
Moreover, although the switch which is interlocked with RYUZU as a watch error 
measurement specification terminal, and operates is used, you may prepare an 
independent watch error measurement specification terminal. Moreover, although it is 
the method which supplies watch error adjustment data to a frequency divider, and 
performs watch error adjustment, it cannot be overemphasized that it is possible also in 
the method which controls the oscillation signal of an oscillator circuit to time sharing, 
and performs watch error adjustment. Although the watch error adjustment function 
was furthermore shown as an example, it is not limited to this and can apply to various 
setting up functions in an indicator formula electronic clock, such as a temperature 
control. 
[0031] 

[Effect of the Invention] Two-way communication stabilized without being interfered by 
the induced voltage of a stepping motor drive by stopping a clock by the above 
explanation according to this invention so that clearly, and performing two-way 
communication by making a timing signal into a synchronizing signal can be performed. 
Two-way communication is possible, without spoiling the function as a clock, since 1Hz 



signal generated while having stopped the clock by the communicate mode furthermore 
is memorized and it is already correcting after a communicate mode end. A watch error 
regulating system with little memory space can be made possible by furthermore being 
adapted for watch error adjustment in this invention. 

[Industrial Application] this invention relates to the data transceiver system of an 
indicator formula electronic clock. 

[Description of the Prior Art] Although there is a watch error adjustment function as an 
example of the setting up function in an electronic clock conventionally, this watch error 
adjustment method has the thing in use which measures the period of the watch error 
signal outputted from an electronic clock, supplies the amount of watch error 
adjustments in digital one using an input terminal from the exterior by making a 
difference with a criteria period into the amount of watch error adjustments, and 
consists of non- volatile memory etc. and which a note of is made and the circuit is made 
to memorize. Moreover, the indicator formula electronic clock which receives an 
allowed- time signal from external allowed* time signal generation equipment as an 
example of a data receiving system which makes the coil for converters for an indicator 
drive serve a double purpose in an indicator formula electronic clock, and receives a 
signal, and performs watch error adjustment is proposed. (For example, JP,58 7190,B) 
In order that this clock may receive the allowed time signal in a cycle of [ from the 
outside ] 1 second, it waits to set up a receiving state by operation of external actuator 
material, such as RYUZU, to change a frequency divider into a reset state 
simultaneously, and to input an allowed- time signal. If the alio wed- time signal of the 
1st shot is inputted, reset of a frequency divider will be canceled and a frequency 
deviation measuring circuit will start a count. And if the allowed-time signal of the 2nd 
shot is inputted after 1 second, while stopping a count, a frequency deviation store 
circuit is made to memorize the frequency deviation which the aforementioned 
frequency deviation measuring circuit counted, and automatic watch error adjustment 
is ended. And reset is applied again, reset is automatically canceled after fixed time, 
and normal operation is started, namely, the allowed-time signal in a cycle of [ which is 
supplied from the outside in the above-mentioned operation / exact ] 1 second - an 
internal counter •- counting carrying out - the enumerated data — as the period of 1 
future second -* a time check it is the one-sided receiving method which operates, and 
the coil for converters is used for reception of the allowed time signal 
[Effect of the Invention] Two- way communication stabilized without being interfered by 
the induced voltage of a stepping motor drive by stopping a clock by the above 
explanation according to this invention so that clearly, and performing two-way 



communication by making a timing signal into a synchronizing signal can be performed. 
Two-way communication is possible, without spoiling the function as a clock, since 1Hz 
signal generated while having stopped the clock by the communicate mode furthermore 
is memorized and it is already correcting after a communicate mode end. A watch error 
regulating system with little memory . space can be made possible by furthermore being 
adapted for watch error adjustment in this invention. 

[Effect of the Invention] Two-way communication stabilized without being interfered by 
the induced voltage of a stepping motor drive by stopping a clock by the above, 
explanation according to this invention so that clearly, and performing two-way 
communication by making a timing signal into a synchronizing signal can be performed. 
Two way communication is possible, without spoiling the function as a clock, since 1Hz 
signal generated while having stopped the clock by the communicate mode furthermore 
is memorized and it is already correcting after a communicate mode end. A watch error 
regulating system with little memory space can be made possible by furthermore being 
adapted for watch error adjustment in this invention. 

[Means for Solving the Problem] In order to make the above-mentioned purpose attain, 
this invention is considered as the following composition. In the data transceiver system 
of the electronic clock which consists of the data source which generates a data signal, 
and an electronic clock which makes the coil for converters for an indicator drive serve a 
double purpose, and receives the data signal from the aforementioned data source A 
timing signal generating means to generate a timing signal in the aforementioned 
electronic clock, The driving- signal generating circuit which generates an indicator 
driving pulse, and a converter drive circuit, The electronic switch for changing the 
aforementioned timing signal generating means and the aforementioned driving- signal 
generating circuit to the aforementioned converter drive circuit, and connecting, It is 
characterized by having a terminal for a functional setup for controlling this electronic 
switch, making the coil for converters serve a double purpose, while controlling the 
aforementioned electronic switch by the aforementioned terminal for a functional setup 
and having set up function mode with it, and performing transceiver operation by 
making the aforementioned timing signal into a synchronizing signal. 
[0005] Furthermore, the time return circuit which memorizes the indicator driving 
pulse generated while the aforementioned electronic switch has set up function mode is 
prepared, and it is characterized by the aforementioned electronic switch making 
rapid- traverse correction for an indicator according to the information on the 
aforementioned time return circuit at the time of a time mode return. 
[0006] Furthermore, it is characterized by establishing a timer means to set up function 



mode, for the aforementioned time return circuit operating by the terminate signal of 
this timer means of operation, and the aforementioned time return circuit making 
rapid-traverse correction for an indicator. 

[0007] Furthermore, an oscillator circuit and a watch error adjustment means to adjust 
the frequency of the output signal of this oscillator circuit, A watch error adjustment 
data-storage means to miemorize the watch error adjustment data of this watch error 
adjustment means, The driving- signal generating circuit which generates an indicator 
driving pulse, and a converter drive circuit, The indicator formula electronic clock 
equipped with the coil for converters driven by the output signal of this converter drive 
circuit, Detect a signal and watch error measurement is performed, the criteria which 
have the periodicity generated from the coil for converters of this indicator formula 
electronic clock electromagnetism - It is the watch error regulating system 
constituted by the watch error adjusting device which makes a signal and is outputted 
to the aforementioned indicator formula electronic clock, the measurement result - the 
watch error adjustment data of an indicator formula electronic clock - creating -- the 
watch error adjustment data •- adjustment electromagnetism ■- The watch error 
signal generating circuit in which the aforementioned indicator formula electronic clock 
generates the pulse for watch error measurement, Having had the watch error 
measurement specification terminal for controlling the electronic switch and this 
electronic switch for changing this watch error signal generating circuit and the 
aforementioned driving- signal.generating circuit to the aforementioned converter drive 
circuit, and connecting is characterized by things. 

[Example] The example which was adapted for the watch error adjustment function in 
the transceiver system of this invention with the drawing below is explained. Drawing 1 
is the block diagram of the watch error regulating system of the indicator formula 
electronic clock equipped with the watch error adjustment function which shows the 
first example in this invention. 1 is the indicator formula electronic clock equipped with 
the correction switch RS which is interlocked with RYUZU 24 for stopping coil 15a for 
converters for driving an indicator, and an indicator drive, and correcting time, and 
operates. 2 is a watch error adjusting device and is equipped with the coil 31 for 
transmission and reception. The aforementioned coil 31 for transmission and reception 
transmits and receives between the aforementioned coil 15a for converters, the criteria 
which the aforementioned watch error adjusting device 2 generates from coil 15for 
converters a at the time of time correction of the aforementioned indicator formula 
electronic clock 1 - electromagnetism -* a signal S40 ■■ the aforementioned coil 31 for 
transmission and reception -- receiving -- watch error measurement ■■ carrying out - 



the measurement result the watch error adjustment data of an indicator formula 
electronic clock 1 *- creating ■• the aforementioned criteria - electromagnetism a 
signal S40 *■ synchronizing - the aforementioned watch error adjustment data - 
adjustment - electromagnetism - it considers as a signal 41 and it transmits 
[0009] Drawing 2 is the circuit block diagram of the indicator formula electronic clock 1 
in this invention. 11 is an oscillator circuit which makes a quartz resonator a reference 
signal, and 12 is a frequency divider which outputs 1Hz signal and the dividing signal 
SI for creating an indicator driving pulse by considering the oscillation signal from an 
oscillator circuit 11 as an input. 13 is a driving -signal generating circuit and outputs the 
pulse PM for an indicator drive to the converter drive circuit 14 as a signal which 
considers 1Hz signal from a frequency divider 12 as an input, and drives a motor. 15a 
has the function as a coil for transmission and reception to be the coil for converters 
with which the converter 15 for driving the indicator driving gear 23 was equipped, and 
to perform transmission and reception with the aforementioned watch error adjusting 
device 2. 24 is RYUZU for correcting the time of the indicator driving gear 23, and is in 
zero step of position in a normal state. By lengthening one step of RYUZU 24, Switch RS 
is a correction switch which interlocks and operates, has a function as a watch error 
measurement specification terminal, and forbids the pulse PM output for an indicator 
drive from the driving signal generating circuit 13. 25 is a watch error signal generating 
circuit, considers 1Hz signal from a frequency divider 12 as an input, and outputs the 
pulse PH for watch error measurement of the pulse width which is the grade which is a 
period of 1 second and a stepping motor does not drive to the converter drive circuit 14. 
[0010] 26 is an electronic switch which considers the pulse PM for an indicator drive, 
and the pulse PH for watch error measurement as an input, chooses the pulse PM for an 
indicator drive in a normal state, chooses the pulse PH for watch error measurement in 
the state of the correction which lengthened one step of RYUZU 24, and is outputted to 
the converter drive circuit 14. The pulse PH for watch error measurement outputted 
from the watch error signal generating circuit 25 in this example serves as a timing 
signal transmitted to the aforementioned watch error adjusting device 2, therefore the 
watch error signal generating circuit 25 has a function as a timing signal generating . 
circuit, if, as for the aforementioned coil 15a for converters, the pulse PH for watch error 
measurement is supplied - criteria * electromagnetism - a signal S40 is generated 16 
is a control signal generating circuit, inputs the aforementioned dividing signal Si, and 
outputs many control signals of the ready-for-receiving ability signal S2 grade which 
changes the aforementioned converter drive circuit 14 into a receiving state, the 
detection enabling signal S3 which 17 is a detection permission circuit and is outputted 



from the aforementioned control signal generating circuit 16 - adjustment - 
electromagnetism passage of the input signal S12 from coil 15for converters a which 
received the signal S41 is forbidden or permitted 18 is a watch error adjustment 
signal-detection circuit, and changes into the watch error adjustment signal S4 the 
input signal S12 which passed through the aforementioned detection permission circuit 
17. 19 is a shift register, memorizes the watch error adjustment signal S4 from the 
watch error adjustment signal detection circuit 18 with the data shift signal S5 
outputted from the aforementioned control signal generating circuit 16, and outputs a 
data signal Dl and a data signal D2. 

[0011] It judges whether the data signal Dl of 20 memorized with the aforementioned 
shift register 19 by the data judging signal S6 which is a rewriting judging circuit and is 
outputted from the aforementioned control signal generating circuit 16 is effective, and 
if right, the data rewriting enabling signal S7 will be outputted to the aforementioned 
control signal generating circuit 16. 21 is a booster circuit, the elimination signal S8 and 
write-in signal S9 which are outputted from the aforementioned control signal 
generating circuit 16 perform pressure-up operation, and only fixed time outputs the 
pressure-up signal SlO. 22 is the amount store circuit of watch error adjustments which 
consists of non volatile memory etc., and when the data signal D2 from the 
aforementioned shift register 19 and the pressure*up signal SlO from a booster circuit 
21 are considered as an input and elimination of data and writing are performed by the 
elimination signal S8 and write-in signal S9 which are outputted from the 
aforementioned control signal generating circuit 16, it supplies the watch error data D3 
to the aforementioned frequency divider 12. 

[0012] the watch error adjusting device [ in / this example / a view 3 is a circuit block 
diagram of the watch error adjusting device 2 in this invention, and ] 2 -- the criteria 
from the aforementioned indicator formula electronic clock 1 electromagnetism -- the 
watch error adjustment data which receive a signal S40 as a watch error detecting 
signal, perform watch error measurement based on this, and follow the result 
adjustment - electromagnetism - it is the watch error adjusting device transmitted as 
a signal 41 31 is the aforementioned coil for transmission and reception, the change 
signal S21 from the transceiver control circuit 39 which 32 is a transceiver electronic 
switch and is mentioned later -- the criteria from aforementioned coil 15for converters a 
- electromagnetism *- receiving a signal S40 **** ■- coil 15a for converters ** adjustment 
- electromagnetism - change control of transmitting a signal 41 is carried out 33 - a 
gate circuit - it is - the aforementioned criteria electromagnetism -- passage of a 
signal S40 is forbidden or permitted 34 is a watch error signal-detection circuit, and 



consists of filter circuit 34a and amplifying -circuit 34b - having - the criteria from the 
aforementioned gate circuit 33 - electromagnetism a signal S40 is inputted and it 
detects as a watch error detection pulse PT 35 is a period-measurement circuit, 
considers the aforementioned watch error detection pulse PT as an input, measures the 
interval of two or more watch error detection pulses PT with the reference signal S13 
from the reference signal generating circuit 36, and outputs measurement data D4. 
[0013] at the same time it outputs the system clear signal S22 which 37 is a 
measurement start store circuit and initializes the watch error adjusting device 2 by 
operation of a switch 38 ■ the receiving enabling signal S23 - outputting - the 
aforementioned gate circuit 33 - the criteria from aforementioned coil 15for converters 
a ** electromagnetism *• it is controlling to permit passage of a signal S40 39 is a 
transceiver control circuit and outputs many control signals of the change signal S21 
grade which considers the aforementioned watch error detection pulse PT as an input, 
and makes the aforementioned transceiver electronic switch 32 a send state. 47 is the 
1st data-storage circuit, it considers measurement data D4 from the aforementioned 
period-measurement circuit 35 as an input, memorizes the aforementioned 
measurement data D4 with the periodic latch signal S31 outputted whenever the 
aforementioned transceiver control circuit 39 inputs the aforementioned watch error 
detection pulse PT, and outputs the periodic stored data D8. 48 is the 2nd data- storage 
circuit, newly memorizes the aforementioned periodic stored data D8 with the NG 
signal S34 outputted from the comparison-test circuit 49 which considers the periodic 
stored data- D 8 from the aforementioned 1st data-storage circuit 47 as an input, and 
mentions it later, and outputs it as periodic criteria data D9. the value which 49 is a 
comparison-test circuit, considered the aforementioned periodic stored data D8 and the 
aforementioned periodic criteria data D9 as an input, and carried out the comparison 
test of the aforementioned periodic stored data D8 and the aforementioned periodic 
criteria data D9 with the comparison signal S32 outputted from the aforementioned 
transceiver control circuit 39, outputted an O.K. signal S33 to the aforementioned 
transceiver control circuit 39, and compared it when the value which compared was 
specification within the limits - specification -- if out of range, an NG signal S34 will 
output to the 

[0014] 41 is the amount arithmetic circuit of watch error adjustments, and the operation 
of the amount of watch error adjustments is started by the operation instruction signal 
S24 which inputs the aforementioned periodic stored data D8, and is outputted from the 
aforementioned transceiver control circuit 39. After an operation is completed, while 
outputting the amount data D5 of adjustments, the operation terminate signal S25 is 



outputted to the aforementioned transceiver control circuit 39. 42 is a transmit data 
creation circuit, inputs the amount data D5 of adjustments from the aforementioned 
amount arithmetic circuit 41 of watch error adjustments, and changes them into the 
data signal D6 of binary code form. 43 is a rewriting command creation circuit and 
creates the data signal D7 of the meaning of transmitting a data signal D6 after this, to 
the indicator formula electronic clock 1. 45 is a display circuit, considers the amount 
data D5 of adjustments from the aforementioned amount arithmetic circuit 41 of watch 
error adjustments as an input, and consists of a conversion circuit changed into ppm or 
sunlight to a reference value, and a drive circuit which drives the display 46 equipped 
with LCD etc. It is a number-of-times counting circuit of NG, 50 inputs the NG signal 
S34 outputted from the aforementioned comparison-test circuit 49, and if it counts and 
becomes more than the number of times with a fixed count (for example, 5 times), it will 
output a reset signal S35. This reset signal S35 clears and initializes the 
aforementioned measurement start store circuit 37 and a display circuit 45. 
[0015] 44 is a data sending circuit and outputs the sending signal S28 which 
serial-data-ized the aforementioned data signal D7 and the data signal D6 by the clock 
signal S27 which is latched with the latch signal S26 which considers the 
aforementioned data signal D6 and a data signal D7 as an input, and is outputted from 
the aforementioned transceiver control circuit 39, and is outputted from the clock 
generation circuit 40 mentioned later, this sending signal S28 *• the aforementioned coil 
31 for transmission and reception adjustment - electromagnetism - it is transmitted 
to the aforementioned indicator formula electronic clock 1 as a signal S41 40 is a clock 
generation circuit and outputs the clock signal S27 which drives the aforementioned 
data sending circuit 44 by the seizure signal S29 outputted from the aforementioned 
transceiver control circuit 39. moreover ■ at the same time the transmitting terminate 
signal S30 outputted from the aforementioned transceiver control circuit 39 resets the 
aforementioned measurement start store circuit 37 and it initializes the watch error 
adjusting device 2 - the aforementioned gate circuit 33 -* the criteria from 
aforementioned coil 15for converters a electromagnetism - passage of a signal S40 is 
forbidden 

[0016] Next, operation of the watch error regulating system of the indicator formula 
electronic clock 1 equipped with the watch error adjustment function in the 
above-mentioned composition is explained according to the timing diagram of drawing 
4 . The normal operation of the aforementioned indicator formula electronic clock 1 has 
RYUZU 24 in zero step of position, and the aforementioned change circuit 26 chooses 
and outputs motor driving pulse PM. By outputting the converter driving signal Sll 



and supplying coil 15a for converters, converter coil 15a drives the indicator driving 
gear 23, and the converter drive circuit 14 which inputs this motor driving pulse PM 
performs a time stamp by movement for 1 second. In the state of correction, 1 stage 
length of RYUZU 24 is carried out, the correction switch RS with which RYUZU 24 is 
interlocked with and it operates will be in ON state, and a correcting signal S14 will be 
outputted. Forbidding the pulse PM output for an indicator drive from the 
aforementioned driving- signal generating circuit 13 by this correcting signal S14, the 
aforementioned change circuit 26 chooses and outputs the pulse PH for watch, error 
measurement simultaneously, supplying this pulse PH for watch error measurement to 
coil 15a for converters -- coil 15a for converters - criteria - electromagnetism - a signal 
S40 occurs the aforementioned control signal generating circuit 16 inputting the 
dividing signal Si from the back frequency divider 12 with which the pulse PH for 
watch error measurement was outputted, and outputting the ready-forreceiving ability 
signal S 2 •* the adjustment from the watch error adjusting device 2 - electromagnetism 
-* the converter drive circuit 14 is changed to a receiving state so that a signal S41 can 
be received by coil 15a for converters Simultaneously, the aforementioned control signal 
generating circuit 16 outputs the detection enabling signal S3, and permits passage of 
an input signal S12 to the detection permission circuit 17. this - the indicator formula 
electronic clock 1 - the first pulse PH for watch error measurement - criteria - 
electromagnetism -- after outputting as a signal S40, only the time of the 
ready-for receiving ability signal S2 is held in the ready-for-receiving ability state 
before the following pulse PH output for watch error measurement 

[0017] on the other hand " the watch error adjusting device 2 the criteria of the 
aforementioned indicator formula electronic clock 1 *■ electromagnetism ■■ in order to 
receive a signal S 40, it initializes by operation of a switch 38 first The aforementioned 
measurement start store circuit 37 outputs the system clear signal S22 and the 
receiving enabling signal S23 by operation of this switch 38. with the system clear 
signal S22, the transceiver electronic switch 32 changes the receive mode *- having 
the criteria from the aforementioned indicator formula electronic clock 1 
electromagnetism - it changes into the receiving state where a signal S40 is receivable 
Simultaneously, the aforementioned rewriting command creation circuit 43 creates and 
outputs a data signal D7 with the system clear signal S22. The aforementioned 
period-measurement circuit 35, the aforementioned 2nd data-storage circuit 48, and the 
number-of-times counting circuit 50 of NG are cleared simultaneously further the 
receiving enabling signal S23 from the aforementioned measurement start store circuit 
37 - a gate circuit 33 controlling the criteria from the aforementioned coil 31 for 



transmission and reception -■ electromagnetism - passage of a signal S40 is permitted 
this state the criteria of the aforementioned indicator formula electronic clock 1 - 
electromagnetism if a signal S40 is received, an input signal will pass a gate circuit 33 
and will input it into the watch error signal-detection circuit 34 - having - this watch 
error signal-detection circuit 34 - the first criteria - electromagnetism - the watch 
error detection pulse PT which is a signal S40 is detected (Timing of the drawing 4 
timing diagram tl) 

[0018] The period-measurement circuit 35 ends the count of the reference signal S13 
from the reference signal generating circuit 36 counted by tl until now the time of the 
first watch error detection pulse PT 1 being inputted, outputs it as measurement data 
D4 (the first value is not right), and starts a count again. Simultaneously, the 
aforementioned transceiver control circuit 39 will output the periodic latch signal S31, if 
the watch error detection pulse PT 1 is inputted. With this periodic latch signal S3 1, the 
aforementioned 1st data-storage circuit 47 memorizes the measurement data D4 at the 
time. of the aforementioned period-measurement circuit 35 ending a count, and outputs 
the periodic stored data D8. Next, the aforementioned transceiver control circuit 39 
outputs the comparison signal S32. With this comparison signal S32, the 
aforementioned comparison-test circuit 49 compares the aforementioned periodic stored 
data D8 with the aforementioned periodic criteria data D9 (the first value is 0) 
outputted from the 2nd data-storage circuit 48, and the NG signal S34 is outputted. The 
2nd data storage circuit 48 memorizes the aforementioned periodic stored data D8 as 
new periodic criteria data D9 with this NG signal S34. . Simultaneously/ the 
aforementioned numberof- times counting circuit 50 of NG counts the NG signal S34 
outputted from the aforementioned comparison-test circuit 49, and the number of times 
of a count is; set to 1. 

[0019] next, the criteria of the indicator formula electronic clock 1 to a degree - 
electromagnetism a signal S40 outputs having these criteria - electromagnetism 
-- the 2nd watch error detection pulse PT 2 outputs from the aforementioned watch 
error signal-detection circuit 34 by receiving a signal S40 with the aforementioned coil 
31 for transmission and reception - having (timing of the drawing 4 timing diagram t2) 
-- The period-measurement circuit 35 ends the count of the reference signal S13 counted 
from tl the time of the first watch error detection pulse PT 1 being inputted, outputs it 
as measurement data D4 (period Tl of the drawing 4 timing diagrams tl and t2), and 
starts a count again. Simultaneously, the aforementioned transceiver control circuit 39 
will output the periodic latch signal S31, if the watch error detection pulse PT 2 is 
inputted. With this periodic latch signal S31, the aforementioned 1st data-storage 



circuit 47 memorizes the measurement data D4 (Tl) at the time of the aforementioned 
period-measurement circuit 35 ending a count, and outputs the periodic stored data D8 
(Tl). Next, the aforementioned transceiver control circuit 39 compares the 
aforementioned periodic criteria data D9 to which the comparison signal S32 is 
outputted and the aforementioned comparison-test circuit 49 is outputted by this 
comparison signal S32 from the aforementioned periodic stored data D8 and the 2nd 
data-storage circuit 48, and outputs the NG signal S34. With this NG signal S34, the 
2nd data-storage circuit 48 memorizes the aforementioned periodic stored data D8 as 
new periodic criteria data D9 (Tl), simultaneously, the aforementioned number*of*times 
counting circuit 50 of NG counts the NG signal S34 outputted from the aforementioned 
comparison-test circuit 49, and the number of times of a count is set to 2. 
[0020] further - the criteria from the indicator formula electronic clock 1 - 
electromagnetism -.a signal S40 outputs — having ** these criteria electromagnetism 
- the 3rd watch error detection pulse PT 3 outputs from the aforementioned watch error 
signal- detection circuit 34 by receiving a signal S40 with the aforementioned coil 31 for 
transmission and reception - - having (timing of the drawing 4 timing diagram t3) - The 
period-measurement circuit 35 ends the count of the reference signal S13 counted from 
t2 the time of the watch error detection pulse PT 2 being inputted, outputs it as 
measurement data D4 (period T2 of the drawing 4 timing diagrams t2 and t3), and 
starts a count again. Simultaneously, the aforementioned transceiver control circuit 39 
will output the periodic latch signal S31, if the watch error detection pulse PT 3 is 
inputted." With this periodic latch signal S31, the aforementioned 1st data storage 
circuit 47 memorizes the measurement data D4 (T2) at the time of the aforementioned 
period-measurement circuit 35 ending a count, and outputs the periodic stored data D8 
(T2). Next, since the value which compared and compared the aforementioned periodic 
criteria data D9 (Tl) to which the aforementioned transceiver control circuit 39 outputs 
the comparison signal S32, and the aforementioned comparison-test circuit 49 is 
outputted by this comparison signal S32 from the aforementioned periodic stored data 
D8 (T2) and the 2nd data-storage circuit 48 is specification within the limits, the O.K. 
signal S33 is outputted to the aforementioned transceiver control circuit 39, and the 
aforementioned transceiver control circuit 39 outputs the operation-instruction signal 
S24. 

[0021] If this operation instruction signal S24 is outputted to the amount arithmetic 
circuit 41 of watch error adjustments, the amount arithmetic circuit 41 of watch error 
adjustments will start the operation of the amount of watch error adjustments from the 
aforementioned periodic stored data D8 (T2), and after an operation is completed, while 



outputting the amount data D5 of adjustments which are the result of an operation, the 
operation terminate signal S25 is outputted to the aforementioned transceiver control 
circuit 39. The amount data D5 of adjustments outputted from the aforementioned 
amount arithmetic circuit 41 of watch error adjustments are changed into the data 
signal D6 of binary code form in the transmit data creation circuit 42. Moreover, the 
amount data D5 of adjustments are simultaneously changed into sunlight by the 
display circuit 45, and the value is displayed on display 46. If the aforementioned 
operation terminate signal S25 is outputted to the aforementioned transceiver control 
circuit 39, the transceiver control circuit 39 will output the latch signal S26, and will 
memorize the aforementioned data signal D7 and a data signal D6 to the data sending 
circuit 44. Moreover, the change signal S21 is outputted synchronizing with the 
aforementioned watch error detection pulse PT 3 ( drawing 4 timing diagram t4), and 
the transceiver electronic switch 32 is set as a send state. And by the clock signal S27 
from the clock generation circuit 40 which operates by the seizure signal S29 outputted 
to a degree from the transceiver control circuit 39, the data signal D7 and data signal 
D6 which are memorized by the data sending circuit 44 are outputted one by one as a 
sending signal S28. A sending signal S28 is transmitted to the aforementioned indicator 
formula electronic clock 1 as an adjustment signal S41 through the transceiver 
electronic switch 32 and the coil 31 for transmission and reception. If it finishes 
transmitting a sending signal S28 altogether, the transceiver control circuit 39 will 
output the transmitting terminate signal S30. 

[0022] The timing to which a series of aforementioned sending signals S28 are 
transmitted suits the state, i.e., the receiving state of the indicator formula electronic 
clock 1, where the control signal generating circuit 16 of the indicator formula electronic 
clock 1 is outputting the readyfor-receiving ability signal S2 as shown in the change 
signal S21 of the timing diagram of drawing 4 , and the readyfor-receiving ability 
signal S2 of the aforementioned indicator formula electronic clock 1. The transmitting 
terminate signal S30 from the aforementioned transceiver control circuit 39 is inputted 
into the aforementioned measurement start store circuit 37, and the receiving enabling 
signal S23 stops and it has the aforementioned gate circuit 33 closed by resetting this 
measurement start store circuit 37. One watch error adjustment operation is completed 
above, and it is resumed by pushing a switch 38 to perform watch error adjustment 
operation again. 

[0023] The adjustment MAG signal S41 transmitted from the aforementioned watch 
error adjusting device 2 on the other hand explains the operation below, although 
received by coil 15a for converters of the indicator formula electronic clock 1. The 



aforementioned indicator formula electronic clock 1 is the ready-forreceiving ability 
signal S2 which the control signal generating circuit 16 outputs, changes the converter 
drive circuit 14 to a receiving state, and receives the adjustment MAG signal S41 which 
consisted of a data signal D7 transmitted from the watch error adjusting device 2, and a 
data signal D6 as an input signal S12 by coil 15a for converters. The input signal S12 
which received is detected through the detection permission circuit 17 in the watch 
error adjustment signal-detection circuit 18, and is outputted as watch error 
adjustment signal S4. After a shift register 19 memorizes one by one by the data shift 
signal S5 which the control signal generating circuit 16 outputs and all storage of watch 
error adjustment signal S4 is completed, detected watch error adjustment signal S4 
makes the aforementioned data signal D7 a data signal Dl, is outputted to the 
aforementioned rewriting judging circuit 20, and outputs to the aforementioned watch 
error adjustment store circuit 22 by making the aforementioned data signal D6 into a 
data signal D2. The control signal generating circuit 16 will output the data judging 
signal S6 to the aforementioned rewriting judging circuit 20, if it finishes outputting the 
data shift signal S5, and it judges whether it is effective, and if the data signal Dl is 
effective, as for this rewriting judging circuit 20, it will output the data rewriting 
enabling signal S7. However, when the judgment result in the aforementioned rewriting 
judging circuit 20 is invalid, the data rewriting enabling signal S7 is not outputted, and 
watch error adjustment is not performed. 

[0024] The control signal generating circuit 16 will output the elimination signal S8, if 
the data rewriting enabling signal S7 is inputted, it sets the amount store circuit 22 of 
watch error adjustments as elimination mode, operates a booster circuit S21 
simultaneously and eliminates the data of the amount store circuit 22 of watch error 
adjustments with the pressure-up signal S10. Then, the control signal generating 
circuit 16 outputs write-in signal S9, and watch error adjustment ends it by setting the 
amount store circuit 22 of watch error adjustments as write-in mode, operating a 
booster circuit 21 simultaneously, and writing the data signal D2 which is the amount 
data of adjustments in the amount store circuit 22 of watch error adjustments with the 
pressure up signal S 10. 

[0025] Drawing 5 is the circuit block diagram of the indicator formula electronic clock 1 
of the second example in this invention, this example sets up the ready- for*receiving 
ability state which is made to usually stop the drive of an indicator from a movement 
state, and can carry out fixed time reception of the data signal from the data source. An 
automatic reset is usually carried out from the ready-for receiving ability state after 
fixed time progress to a movement state, and time doubling is made unnecessary by 



forming the automatic reset circuit 53 which makes the rapid-traverse correction of the 
indicator which had stopped in the state of ready-for-receiving ability after an 
automatic reset, the same number is given to the same element as drawing 2 , and 
explanation is omitted. RS is a correction switch which is interlocked with 
aforementioned RYUZU 24 and operates, and has a function as a terminal for a 
functional setup. 52 is a frequency divider which outputs 1Hz signal, the rapid-traverse 
signal S53, and the dividing signal Si by considering the oscillation signal from an 
oscillator circuit 11 as an input. 51 is a mode store circuit, it inputs the one-shot signal 
S59 from the single-shot trigger circuit 50 which will operate if the aforementioned 
correction switch RS will be in ON state, carries out a change setup of the mode to the 
receive mode from the rapid-traverse mode which is a normal state, and outputs the 
receive mode signal S51. By inputting the receive mode signal S51, the control signal 
generating circuit 60 outputs the ready-for-receiving ability signal S2 and the detection 
enabling signal S3, and changes the indicator formula electronic clock 1 into a 
ready-for-receiving ability state. 

[0026] 53 is an automatic reset circuit, and while the receive mode signal S51 is 
outputted from the aforementioned mode store circuit 51, it counts and memorizes the 
aforementioned 1Hz signal for creating indicator driving pulse PM. And the 
aforementioned 1Hz signal will output the automatic reset signal S54 which switches 
the aforementioned mode store circuit 51 to the rapid-traverse mode of a normal state, if 
the number-of-times input of predetermined is carried out. If the rapid traverse mode 
signal S52 is outputted by switching the aforementioned mode store circuit 51, the 
aforementioned automatic reset circuit 53 will be counted until it is in agreement with 
1Hz signal memorized by the rapid traverse signal S53, and will output the pulse PF for 
a rapid-traverse drive simultaneously synchronizing with the rapid-traverse signal S53. 
54 is an OR circuit, inputs the aforementioned pulse PM for an indicator drive, and the 
pulse PF for a rapid-traverse drive, and outputs the indicator driving signal S60. 
[0027] Next, operation of the data transceiver system of the indicator formula electronic 
clock 1 equipped with the automatic reset circuit 53 which makes the rapid : traverse 
correction of the indicator in the above-mentioned composition is explained according to 
the timing diagram of drawing 6 . When the correction switch RS is in an OFF state, the 
converter drive circuit 14 inputs 1Hz signal from a frequency divider 52, and outputs 
the pulse for an indicator drive PMl. ( Drawing 6 timing diagram t5) If aforementioned 
RYUZU 24 is pulled to one step next and the correction switch RS turns on, the receive 
mode signal S51 will be outputted from the mode store circuit 51. ( Drawing 6 timing 
diagram t6) While the control signal generating circuit 60 outputs the 



ready-for-receiving ability signal S2 and the detection enabling signal S3 with this 
receive mode signal S51 and changing the indicator formula electronic clock 1 into a 
ready-for-receiving ability state, the automatic reset circuit 53 carries out the count 
start of the aforementioned 1Hz signal. The aforementioned automatic reset circuit 53 
will output the automatic reset signal S54, if predetermined 1Hz (here 4 times) signal of 
number of times is counted, and the mode store circuit 51 is switched to rapid-traverse 
mode by this automatic reset signal S54, and it outputs the rapid-traverse mode signal 
S52. ( Drawing 6 timing diagram t7) The automatic reset circuit 53 is counted until it is 
in agreement with the number of times (4 times) of 1Hz signal memorized by the 
aforementioned rapid-traverse signal S53 with the rapid-traverse mode signal S52, and 
it outputs the pulse PF for a rapid-traverse drive simultaneously synchronizing with 
the rapid-traverse signal S53. (Between t drawing 6 timing diagram t7*8) The pulse PF 
for a rapid -traverse drive passes OR circuit 54, serves as the indicator driving signal 
S60, and makes rapid-traverse correction. 

[0028] Drawing 7 is the concrete circuitry view of the automatic reset circuit 53 in 
drawing 5 , and is constituted as follows. The 1st gate circuit which 53a permits passage 
of 1Hz signal, and 53b are the 2nd gate circuit which permits passage of the 
rapid-traverse signal S53. 53d is 1Hz signal store circuit, counts 1Hz signal which 
passed the aforementioned 1st gate circuit 53a, and outputs 1Hz signal storage 
information S58. 53c considers 1Hz signal storage information S58 as an input, and is a 
timer circuit by which 1Hz signal will output the automatic reset signal S54 to the 
aforementioned mode store circuit 51 if the number-of-times input of predetermined is 
carried out. It is a rapid-traverse driving signal generating circuit, and 53f outputs the 
aforementioned PF for rapid-traverse driving pulses, whenever the rapid-traverse 
signal S52 which passed the aforementioned 2nd gate circuit 53b is inputted, it counts 
the rapid-traverse signal S52 simultaneously, and outputs the rapid-traverse 
information S57. 53e is a comparator circuit which inputs and compares 1Hz signal 
storage information S56 with the rapid-traverse information S57, if it is compared and 
is in agreement, it will output the coincidence signal S55, controls the aforementioned 
2nd gate circuit 53b, and forbids passage of the rapid-traverse signal S52. Inputting 53g 
of coincidence signals S55 from aforementioned comparator-circuit 53e, it is the clear 
signal generating circuit which outputs the clear signal S56 of an one shot, and the 
aforementioned clear signal S56 initializes 53d of 1Hz signal store circuits, and 53f of 
rapid-traverse driving- signal generating circuits, and ends rapid-traverse correction. 
[0029] Drawing 8 is the circuitry view of the converter drive circuit 14 in the indicator 
formula electronic clock 1 shown in drawing 2 of this invention. Tpl, Tp2, Tnl, and Tn2 



are the.MOS transistors for a drive, and they are controlled by motor driving pulse PM 
outputted from the aforementioned driving* signal generating circuit 13. DI1 and DI2 
are diodes, carry out the clamp plastic surgery of the input signal which the 
aforementioned coil 15a for converters received, and output it to the aforementioned 
detection permission circuit 17. Next, operation of the converter drive circuit 14 which 
has the above-mentioned composition is explained. Usually, when ON, or Tnl and Tp2 
are [ Tpl and Tn2 / OFF, Tpl, and Tn2 ] ON in the state of movement for OFF, Tnl, and 
Tp2, voltage is supplied between A points and B point of coil 15a for converters, and 
movement operation is performed. Moreover, in a normal state, Tpl and Tp2 are [ OFF, 
Tnl, and Tn2 ] ON, and Vss is impressed to A points of coil 15a for converters, and the B 
point. If the readyfor-receiving ability signal S2 is inputted from the aforementioned 
control signal generating circuit 16 in this state, since ON, Tn2, Tpl, and Tp2 are 
turned off [ them ] by Tnl, A points fell to GND (Vss potential) and coil 15a for 
converters will be floated by the B point, coil 15a for converters becomes the function of 
a receiver coil, and can receive the sending signal S28 from the aforementioned 
transmitter-receiver 2. Clamp plastic surgery is carried out for diodes DI1 and DI2, and 
the input signal generated in the B point is sent to the aforementioned detection 
permission circuit 17. 

[0030] In addition, although switched to the rapid-traverse mode of a normal state from 
the receive mode with the automatic reset signal S54 in this invention, it is possible to 
also make the operation to the OFF state of the correction switch RS from ON state 
perform return operation. Moreover, it is clear by not being limited to this, although the 
pulse PH for watch error measurement is set to 1Hz, and making high frequency of the 
pulse PH for watch error measurement that watch error adjustment time is shortened. 
Moreover, although the switch which is interlocked with RYUZU as a watch error 
measurement specification terminal, and operates is used, you may prepare an 
independent watch error measurement specification terminal. Moreover, although it is 
the method which supplies watch error adjustment data to a frequency divider, and 
performs watch error adjustment, it cannot be overemphasized that it is possible also in 
the method which controls the oscillation signal of an oscillator circuit to time sharing, 
and performs watch error adjustment. Although the watch error adjustment function 
was furthermore shown as an example, it is not limited to this and can apply to various 
setting up functions in an indicator formula electronic clock, such as a temperature 
control. 

[Brief Description of the Drawings] 

I Drawing 1.1 It is the block diagram of the watch error regulating system by an indicator 



formula electronic clock and a watch error adjusting device equipped with the watch 
error adjustment function which. shows the first example of this invention. 
[Drawing 21 It is the block diagram of the indicator formula clock of drawing 1 . 
[Drawing 31 It is the block diagram of the watch error adjusting device of drawing 1 . 
[Drawing 41 It is the timing diagram view showing operation of the first example of this 
invention. 

[Drawing 51 It is the block diagram of the indicator formula electronic clock in the 
second example of this invention. 

[Drawing 6l It is the timing diagram view showing operation of the second example of 
this invention; 

[Drawing 7l It is the circuitry view of the automatic reset circuit 53 in drawing 6 . 
[Drawing 81 It is the circuitry view of the converter drive circuit 14 in drawing 1 . 
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3 l±IES»-»-?-»±.[5]^T-* *) , fi-SIBi 2^<b01H 

SfcilKl 4 U:}&£tSE»M/^*PM£iii:ft-f *o - 1 5 a 
l±»itlEift^g2 3 ?rmi&-r-5»7t:it>£0^m^l 5l:ft 

S«S:lTft-5aS«ffl3--f^i:LTe5**B**f 4, 2 

4 (iJg^jEa^fi 2 3 (Dmmi&jEj-ZfzXxDV *.-X 
X$>r) a*«ffl-c l± 0 g^El ^^yf-RSli 
<)a.-X2 4 * ifctzj; t}&MLxfen-r,&1& 

30 JET, << -y -^-e* b\ **iH3e»3£a?-t; LT^t|tg=&* 

&J3Z%]k1-Z, B 2 5 ti#*«*»£i»-e* I), fl-H 

^ ^IES&? n.ft</^geo/^uxi|il<o^S7|ij^ 
. ><Jk*PH£8G3fe*ME»iattl 4 t-ffiSi"*. 

[0010] 26 <±Jt$tlESiffly^u^ PM t^JK«||Jeffl 

*Kaueffl^^^PH*a*?L-ciEft«reftiiB.i 4t; 

40 &ti-fz>vj&®mx-$>z, a *mtemzjs\,->x\±i£BLm-%- 

kikMSi 2 5 h mtl ? *t4*JSiH^ffl/'?;i/^ p H* J mT 
SE*SWSSS2'v2t-®$*t*^-f 5 v^^-tft IK 
e!cT#S'ft-?-^[5]K2 5 5 v^te-SH^HK 

t LTO^tgSrfE^^x.^ t or-^>4o BlTlE^^^ffi3 
-f ;H '5 a l±^S}|l)3Effl^^^^ P HA ? ffi|&$tL4 t^ig 
lESSS-f-S 4 0 SrfSife-f&o 1 6 <±SJf&Hf ^H£±E|g&T 

*• l^iiataiiFTTiiBT^rjunaniflp . ; --' r . 
50 ifMis i 6 i d myj $ ^^.^aiitBi-g-?- s 3 k i ■• 
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(4) 

5 

o t, MSft&flrg- S 4 1 LfcSeSMBUB ^ -f > 1 
5 a^ibOSgHf S 1 2<OftT&Zm±Ltzt)Vr5Il,t: 

SHf-S-Sttb 0#*H«HS-* S 4 * tiitZfflW 

«-§*£Htti 6 «t •)Ui»s*L4f-^->7 m-f-s 5 

IZiDEIIL f-?fi*Dl, f-*«*D 2 ££B# 

[0011] 20 (±#lfe!pJ5eEK-e* *) , ttgg«Q#l4B-g- iO 
1 6 i I) ffi* £ ti.* X- ^J^ff-Sr S 6 (c J: I) 
frfe->7 h 1 9 -CfBtS S^Uif- D 1 

^-S&T-ab^^Sr^JJeL. IE LtttLlf^rie$lJ^^^|5] 
Kl6Cf-^tmff S7^!UM?.o 2 u±# 

jehkt-* •) , m&Mmfe-^&itkvk i e £ o mn ?n 

— J©$ra£ltWE«-SS 1 0*tt*T*o 2 2l±^ffl% 

IB->7 YW*9 1 9i>f,Of-?itD 2 t#BE[HlK 

2 1 ^e><75#JE^l-f-S 1 0**37fcU WsKWmtittt 20 
!km»-l 6 J: »)ttS*?*L4?«*fl|*S 8 > t&f *S 9' 

(c J; 13 if- ? <oM*x tf&^frfcfoftac: tKJ: ik ffl 

[0 0 1 2] £3l2l±*f&imzj3ft*#J£Sl£Stt2 03 
®?&7"n-y i?m.m-V2>i)^ *3k&m~1fcii Z&BtPiMk 

* 2 iii»ia»*h£v?B#w- 1 *■ h (o^mw.mm-^ s 4 0 
-?- 4 1 1 LTmm-r2>i£mm&mw.x-ih2>o 3 1 j±t&ib 

3 -f;K-abi. 3 2 {±SS€5J#0KT-* -i) , 30 

'^-r^^mummnz sfrhvtyw-m-^s 2 1 ci 
13 , flrfe^&M 3 5 a a» f> o^m^SJM^ S 4 

0 Z$:m Ltz 13 , 'g&tg/l 3 -f ;H 5 a 

4 1 £2HSLfciJl-& i t*9)&MW1r2> 0 3 3 l±y- 
HBBT*I), ^IB^iS^lKM-f- S 4 0<D&&*m±L 
fci), R^TLfcijr*. 3 4 l±#£fr^t£iiils]S&T-2> 
•3, 7 -f .;u*@]»3 4 a t^ifg(elK3 4 b tT«? 

'a, friay- MaiK3 3 frt><o&mnmm-%rs 4 0 s-a 

7JL#j£t£ft/N-;u;*PTi LTf£aj-f 3 5 t±EUt8iM 
SeiKt;* l3firK^£&as^>*PT£A:fcfc U 40 
<0*JS^ffi>''5;i'^PT<OlBIRSS:3feaWI-?-5&^.lIK3 6 ^ 
&*>*Um*S 13CJ: &ai5eU Stef-^ D 4 £ft 

[0013] 37 ttaij£H*&fE1g|o|tt-?$, »3 , 7-f?f 

3 8 <7)&fi= u «t <o ^jgPM^S 2 £ ttJWffci- * v * x A 

3 fcffi* U mrfay- MhIB 3 3 **l»IE«8M8lffl3 -f * 

1 5 a*»e>oaa»«SSflH5-S4 0waa*M s iT-J-4J:o 

fca/W* P T £ A?J £ LtJfB£!£:m£j#®g& 3 2^S 50 



1?S¥6 -2 3 5 7 7 8 

6 

-rz, 0 4 7iiwi.7'-^iE«iii»-c*>), mzmm$m 

EIK3 5*<b<Ofll5e-f-*D4 U TfrfE3t£<t 

©J® [eJB 3 9.* f il(rSe#*tftlti'<A'X P T *Kl3lrZ>m~ 

ma-*-* sm? s 3 1 ia 13 mriersfl^-r- * d 

4*EiELja»!BB«^'-^D8 tttSi-*. 4 8«i*2 . 

f- ^IBtglslBT-* 13 , bITIB^ 1 r- ?im®&<i 7 ri> 

btomm^mr- 9 d 8 £A£ t ur, saE-t&itttfl 

SUB 4 9 J: »3 mtl ? tii N G«-§- S 3 4 Ic i 13 KrIBS 

mtmr- 9 d 8 tsjrfcuiett Lmm&mr- 9 d 9 1 

LTUi^-r^o 4 9 J±Jfcte«l5elIB-C* *> , h5IB^IB 

if- 9 d 8 1 urisjsjwafeitf- 9 d 9 1 a* 1 1, m 

fBSS«©J^HB3 9 -t iJffl^S^'ajfcRfll-S-S 3 21: 

<t "j tummmtm-r- 9Dst mtmm^T- 9D9 

■5-S 3 3 4:lttlE3aiSflllW«l3tt 3 9 »ctaajU ifcttL/S 
^* c ^ffiH^T-*tUlfNG^S 3 4 ^^2t'-^IB 

[0014J41 (i^JSSSagfiiRJtllK-C* »3 > ^1E^ 
JMIBHf - ?D8 £ At) L ittlB^fllftlMEIK 3 9 <t *3 

SB* £ S 2 4 K i 13 

urates ft-Zo mmp&T-r* tm&^T- 9 d 5 £as 
t fc 4 i=«res£^fflfliiaK 3 9 izmn^Tm-^ 

S2 5Z&l3-rz> B 4 2l±£-g-7*-*-ft:j3S:®ft-C&l), 

A* L> /^-Y t- V 3 - YlfcRv-T- 9m-^D 6 Ug£»-f 
4 3 lifinvv Kft*HK-C*l?. ffiit^^B#' 
tf 1 JCJ+LT; •ltt^t>r'-^«-?-D 6 «riHg1-* t0» 
•5 jgi^r-- 9m-^-T> 7 ?:fPfiS;i-i 0 4 5 «±S^[slBT- 
* "5 > frlB#KPSS?^[lB 4 l frh<r>m&±7- 9 

D5?rA^tL, ^Jg'tSUWLTp pmX«±B^lC^ 
-r&aafeHKfc, LCDfttx./;S/^t4 6 frlEU 
■t"*IE»ilK-e*^S*t*„ .5 0J±NGS»tf8felIKT? 
^>'3^ miBibt!£¥iJfellgS4 9 J: i3til^?n.^NG^S 
3 4 £ A# L, * ^ > h t^T't v^* ^ > f t5 j — 5e<7)[5]5!& 
J-JL± x. 1*5 13) t:44t')t7HltS3 5S:ai» 
t*. te'J-ty b-IS-f-S 3 5l±^rfBi!!l5EBa*&KtS@K3 
7 is J: Xim^mn 4 5 £ ^'3 T LTfcJJHflrr *. 
[ 0 0 1 5 ] 4 4 li-f- ^^-fflslBT-* »3 . HfrfB.T- ^ 
^ D 6 , -f - ^ 7 £ A^l t LmiB»l!S^»Jffll H 

B 3 9 i 13 tl& 7 S 2 6ti 077f 

^x&f h 9 n y ^ 4 0 <b mi) $ *i.-6 ^ d 

v 2 7i:i ^mSBf-^m-^D 7 tf-?ff 

d 6 tityyT'->'ftLJtjasfflMi-9-s 2 8 £ffi^-r^ 0 tt 

JIHHI-?- S 2 8 tti»iaaSfllffl 3 ^ ;u 3 1 tc J: >3 MS 

a«*s 4 1 1 Lxmmmt!&'%.*8fftiiz&mziT. 

S&3 9 J: i)tti»Sii-5ei6«H5-S 2 9Ci fJWIEf-^" ' 
^•®IslK4 4 £IESH-£*n y ^<f-^S 2 7 Zftlli- ' 1- '■ "•• 

-5. o Xmieais^sjai ub 3 9 i 13 mu ? n^s<i^-T ' 
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7 

«*S 3 0 l±lREiH£MteE1EI5iB 3 7 £ y -t y Mr 

^ssnsiia 2 *®mit-rz> t mmiz mtzr- > @b 3 

Jt JBttsWF-B* W" 1 ?>^J£ PS -> * r- A oftfls * SI 4 <0 
W A*-*- H:Iot^n, HfrfEJiStSSS^Bftf 

1 oii-srs6^(±';i-X2 4 74 r o^ofia^* i)frie«j 
&nis&2 6 li^-^sm^A'XPhAimaLmtJi-io 

HSafe«ffi»«-3-S 1 1 5rtB^LT^^ffln^;n 5 
a C t K £ 19 , »Jft«3 ^ ;H 5 a tfmt®. 

tsi2 3 SrE»urifwi«-K-c^sy*^*^Ti'-3. 

<«ElEttS5t?li'Ja-X2 4**ia5l#SfL'Ja-X2 4 

'<tiE«-9-S 1 4 $r£b^1-^,„ K^IEM-f-S 1 4 K J: Qffi 
SEIEfite-S-|££ll» 1 3 ^o^+j§E»>ffl/-?;ux PMfcB 
^fSr^iLU |siP#(cfrie«J!ftilK2 6 l±^i|ij^ffl/-?;u 
*PH*»«LH«rJ-S. K#kwjcfl§/<;i'*PH*S!' 

f ;H 5 a £ ») S*m«&fg-§- S 4 0 7^£-f 4 0 TftfEflJ 
«P«*»^@Kl 6 li**iIljeffl.^^PH3&*ffi*5*L 
fc«fl-JSB»l 2*e>©fl-jg«-f-s 1 fcAfcLTSflTCT 

s. 2. s- £.1 ttci ik #jswsgfi2^<b • 

OlM&mait-Sj; S 4 1 a >OH 5 a x-§:mx- 

shz^iz^migmmmmi tigmtmjz®^ *.*><> 

ffiiS^ffl/^^^PHttl^ST-OHtcS^HfeM-f-S 2<7) 

Bf m 1* it-gmmmm KfRjf $ *». * „ 

[0 0 17] -*#*H^«2liiRE»«l*«*lim 
1 «»I«B«*S 4 0 *j£flt*fcK>l:, %-fX4-y 

ftt: «t -ij ttrE«£MteE1£fltt 3 7 1± * a 9 rflr 
*S 2 2 is £ t/Sfgl* out -§- S 2 3 tta^j-r * 0 v^f 
'A^'J7#-S-S2 2HJ:I), aS«««#SK3 2**S« 

S405: SMi" t5 j T- 5 -5, $^#£8 (;t 40 

&3T> Kffr£l!8&4 3 {±f-^«-^D 7 fcffrSLrai 
2>-f*o RB$C«Sjg»iaisg||iB3 5n ffiESS 2 x- * 
EH UK 4 8 ±J «t t>*N GIsl&lt&lsIK 504?'J7f 

*o $ £«rieiH£HteKttiaB 3 7 * & os-m^Tus 

*S2 3lt, r- K3K 3 3 SrilHJffi LT1»E»«*fli = 
-f*3 1 *«b<03S*«B«-)g-s 4 Ooaia^r^DT-r-J.. 
C WttSSTtfrEJMW^ B*tf 1 <7>grg^5g-f§-S§- S 4 0 ' 
3*1.4 t > «flr«*lir- MBB3 3 tilLT 



) 4#$¥6 - 2 3 5 7 7 8 

« 

3 4 l±«#J«0£ig^E8^S 4 0T-^4^g^iiJy?;U^ 
PTS-^ffi-t^,,, (B|4 9 4 + - h t 1 <09<< 5 >■ 

[0 0 18] SI8iBl^lIK3 5l±*lO«?5*-^£b>'<A'X 
PT li»X*S*t7t«p.«t IT?** LTV>t 

^^7L, fi'J^-r'— ^ D 4 (ftSJ^'lUiiEL < t 

9li*««ai/<;u^PT 1 fcJHJtB- 
5?ff*S3 1 Wt4. »JS»l?yffl^S3 1 
(c t *> «re« 1 -f"- ^ tsftlBlB 4 7 i±mrfE^fi8ffJ^IilE& 
3 5 tf* -y > h Sr«.'f Lfc^.AoaWjer'- ?D4 ^!S-S 

i»3 9l±Jt^-i-S 3 2 RifcttflTf-S 3 

2 •) fluieit^JsniK 4 9 immmmtmT--- 9 d 

8 t^2r'-^fetgiH]iS4 8*'^m*sii*i»sBa»!a6 

iS7--^D9 (S?J<011liOr-^4) *Jt«U NGfl 
■f-S 3 4 $rtt5^-r^ 0 iNGIf S 3 4 \Z X *) m 2 T- 

9 fetf.I5I^ 4 8 l±l»IE««!IB«.-f - ? D8 *«rfc 4 JH»j 
ii*f-^D9tLTfetn o. |WIB#t-mfaNGi]?S:. 
WSB» 5 0 l±. «riBJk«!*!l3eiiIB 4 9 £ o $ *l* ' 
NGflfS 3 4 L*->> MSSaU'fc&a,, 
[0019] *UJS«-**^B»tf - 1 7)>C,^ff)i$tSf 

fS4o $ *l n iogiSfMf s 4 o **«rEas 

S«ffl3'f A-3 1 KJ:orSflt**t*ii:»;j: "? .^|E^ ' 
JS^-f-^ibllIS3 4 ^t, 2fiOMftJii^7PT2 

t x ^KSSiJ^ilK 3 5 lift^OOafc&tfeaj^i,* pt'1 

S *V7t:B# * t 1 75- h t> ^ > V Ltw^S$ff s 1 
3C0*^> h?r^?-TL. 8iJ56ir - ? D 4 (l4?-fAf " 
t->tltt2c0llTl) t LTffi^L^JS^^V 

tti/^u^PT 2 u*ntai5 7ff-ts 3 i 

Jl-fZx, SSI? -y S 3 1i:i omie^i 7^-^ 
IB«Ih1K 4 7 Jifltrffi^ailSlaiK 3 5 h ^|?-T 

l fc^.«oanje^- ?D4 (t i ) ^tEtt L®mmm.f 

-9D8 (Tl) <riB*1-4. **c«tE»Sflr»lHlpEIB 

3 9-llJfcte*-* S 3 2 Srfi^L, «lfc«flt*S 3 2i:i 
•} ^rISJt«*JS[sIB 4 9 litfrlEJUSfJiElf.T'- ?D.8t^ 
2 7--^E1liaB4 8*»«>ai*S*L4«rE»»!*ijt^'- 
9D 9 ^rib^L, NGffS 3 4 SriiJjj-J-4o iNGS 
•^-S34{C£»3^2 t-*- ^Etg0K 4 8 lifrE^^IEtg 
^D8 Srff^&Jlgljgigi-r'-^D 9 (t-1) t LX ' 
ESL. mB*t=l»ENGE»W-ScEIB5 0(4, HrEJtR 
«SH1K4 9 J:l)ttlSSK4NGt*S 3 4 ^*-7> h 

[0020] ? «c.»cjgi+s^B#iti frhmmwf&iii* 
s 4 07) f aj^?n.. :«s«ttfl«s 4 o*»«rEas*,,' 

«ffl^-fju3 1 CJ:orgt?*i4ifc OWE**"'". 
•^■f"^ai@K3 4 ^<b'3#e<0'^S^iii>'^;i'^. PT 3"* { 



9 

&Jj2tl2> (12 4 9< A^Y- h t 3<0^-T $ 

£ , nxsansgisiK 3 5 xtfcmso&MTs p t 2 s 
jx^Bj.ar 1 2frb*'y> h Lx^tz&mm-fts 130^ 

h *»7U fl»5eT'-*D4 (i4MAf t-h 
t 2 £ t 3 Offl«8T 2 ) £ LX&tl LSjg# ^ > h £gg 

*s-f£o raB»ic«rEass«w«iiiitt3 9^^^/^^ 

*PT3 fcA^i"* JBJW 7 v S 3 1 ^ai*"T 

*o g^7 7fsts 3 1 uj: tjmmmi tv-*es 

[HB4 7liffiEJBJ»a056IIB3 5&*V> hifeTLtz 
.«F*Offl(5cT'-^p4 (T2) SrE«LJajlBE1Sr'-^ 
D8 (T2) Srffi^-r&o ^UWSB»S«Wai®B3 9 
*iittt«-5-'S 3 2 trffiZlU fgit-KM^-S 3 2 K-fc ij*r 

EJtefl^sB 4 9 imtzmmmmr- 9 d 8 (t 2 ) 

fc*2 7 s '"^EtElllB4 8 75^ai»StL^ffirfBS»J*itSE 
f-^D9 (Tl) SrJtRL^ Jt«!Lfctt*«3ft»|EHl*3 
4O*e0Kfl*S3 3**«rSBaSS:flr«iaiEltt3 9 KB* 
' S^1ifrE££«»JffllsIB3 9 (±«*^«#S 24^ffi 

[0021] mmn^m^r s 2 4^#sh«*«»:i5i 

B4.1 Hffi*StL*i:*ftWfi*a[||iiiB4-l (i«fES 
JWE*t'-*D8 (T2) *?>*KWUSSo.»WtBBte 

tmij-f&.t t fcfcWE»£«M1iPEIB3.9 ■ K»|M*T 
2 5£ft2rf*o ffirK*JKHttiiR»IsIB4.l^ 
<b m^l S ^ D 5 «±3Sfllf'- * ffcSEEB 4 

2Tv<>ft , J3- KKSOf-^OTD 6 K8£ift£*L . 
■£o XMff-^D 5 tifWIB$t*g7F[51B4 
Safe$*L-toffitf*3£3^1l4 6H*^Six*o liJESW 
»7«*S 2 5 36*15rES5:«iWa!IsIB3 9 Uft^ £2x* 
fc SSfiM» @te 3 9 li 7 7 f fit S 2 6 * as* L, mi 

B4 4i:E«t4 0 i7t«rE#K«ta^/u^PT3ura 

4) U 3SSHESJSMSB3 2 «raS*«S(CKSi-*o * 
L"CiSS«ftiJftIlalB3 9^e>^tcaJiJSttSse»«-§-S ; 
2 9 IC J: oT»ft1"£ ^ n y ^f§£[5]B4 0frt><D? n 
y ^«-§-S 2 7t:J:ot, r'-^amisISM 4 UEtKS 
tiTv^T-- ^ff-i-D 7i3'£U f T\--?fI-S§-D 6 ££ftff 

ts28t Lt**a*t*o as«e*s 2 s«is«« 

«J*lsIB3 2, i£S«ffi3^;u3 1 Sr^L-CflJEJSStS: 

^T-^w-i^iBSfli^s 4 1 <h itsfiH^o- &mm 

^■S 2 8-i£X&mL$lr*>2> ti£$:mvm®t&3 9li^ 
««TT«*S 3 0 «rffi#-r& 0 
[0 0 2 2 ] fflTE-ao3£««-?-S 2 8ri*i£«$*l£* 
5 >^liBl4 HOfflMfS 2 1 fcflf 

EJtit^^^lt 1 oSfi ^TSI«* S 2 C/Ttri: <s 

«-**?«fW- i owaifliHg-i&^iiB 1 6 ^m^imm^ 

S 2 iffi^LTv^ifcffi.-fi^^JSSi-SK^W-l OS 
m*SSU^oTv^^ 0 HJE2ISWMWII1B3 9tf*<bOi£ 
fl»T«*S 3 0 liiKrEiHSHiSEtElilB 3 7 £ 



(6) #H¥6- 2 3 5 7 7 8 

JO 

*U ttffl£H&E1£[sIB 3 7 *»U -fc > S ft* d t [z <fc 
*} SflWBTflr-* S 2 3 i'flf jt Lx Uf^- MUB 3 3 * 

#JKH«»ft4:P«rv»fe^#-&|±^^y^3 8 Sri¥i"C 

[0 0 2 3 ] ^WE#KPSE«« 2 J: 0 Sflt S ft£Ui 
SS^ff S4itt; ffiffs^FPWf 1 oRjfeflUB ? 

70 1 6* ff a* : f4Sfl|pr«6«*S2-C% SE%«Rt&SIBl' 
4*S:««Si:«l*ir, #KWSE»«2**<baSfllSft 

^fl-^S 4 1 Srffijfc«fl|3^;n 5 a-Cgfl^^S 1 2 
4: LTSfi1-^c SflTU7t:«««*S 1 2 Itfe&frurM 
Bl 7 ^r^tr^jKm^M-f-^iiilalBl 8i:rttlHfh 

#mm&m^s 4 t Lrai^^^^ e «tasix7t#«p 
s 4 i±w»«^^eib 1 6 **m»-r -6 f - ^ v 

7 f-g-f-S 5t?;>7 h Uy** 1 9 HIH*E«S^ * 
JSP^M-^-S 4 0E*«iT»7nfcs WEr'-^« 
20 7 ^.-r-^^D 1 fc UT«rE»|ft*!l56iaB2 0^ 

ftJjL, iSf - f D 6 i£:r-?f fE! 2 t LTf 
E#ftWl!EE«HB 2 2-^tii^-r^o M»«-SHM=IIIB 

3E«#S 6**i[E*»*J5elsIB2 9^m*L. K*Jfe*J 

*»t?*wf f-^tftffirflt s 7 iiBSt^o 

'Is WE«1ft¥!l$EIB 2 0 -eofflsciftjft^tejao tSli 

30 [0 0 2 4] $mm-^§&!k\£\& 1 6 (±T'-*«feffFTirB 

l:Em[sIB2 2 ^Mi^e- KHIS:^tfB]^ii#EE0BS 
2 1 «r»ft§*#BE«-5-S 10i:i: "5 ^JKHSiEffilsI 
B2 2 07 , -^*ffiit-5 e ■ficV^Tisij»«-§-5l*|5IBl 
6(±»a«-9-S 9 SrttttfU *KW**EiB0B2 2 
»&^- Ktd£SLRI»H*BEigB2 1 *»ft*-*#ffi 

M-^-s i oci oiSff-n^^f-^ifD 2 £ 

*ffiWSSE1SIsIB 2 2 t-#^tr ^ t H J: D ^RWfid* 

40 [oo2 5] ms\±*§mi~&Whf£—%mmtoft$b3t 

U-Cv^»«-S:^aS0ltiE+4e»a«EIB5 3 tKit 
(±«fE i ;a-X2 4 H^iSLTf^ft-T^^IE^^ *y^r-v 



(7) ' £ mW- 6-235778 

11 12 

fimKi i*c,oia«e*s:A»fcLriHz«*, * 5 3 b *«*s 5 3 oaa**Trr.**2 r- h 

SSOflTfrS 5 -3Xtr»ffl«^S l-*a*-t**«ll»-C @»-e*«.-5.3 d(4 1Hz«-*IBttlai»-c*'K ftgg 

**o_5 Hi*- Kffi*H»T?* •) , WIEfciE.** *ir-.HI»5 3 a *a«Lfc 1 H z«-*fc* * > h 
RS**0NttJSK44tttft1-4 7>'*>g v MHtt5 0 U 1 H z -ff^iEigti? « S 5 8 fciBt/t-So 5 3 c li 1 
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